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EARLIER THIS YEAR, SAUDI ARABIA BEGAN CONSTRUCTION ON THE KING ABDULLAH

UNIVERSITY OF SCIENCE AND TECHNOLOGY (KAUST). THE GRADUATE-LEVEL RESEARCH

UNIVERSITY, RISING ON THE SHORES OF THE RED SEA ABOUT 170 KILOMETERS (100 MILES)

NORTHWEST OF MECCA, WILL BE FUNDED THROUGH A MULTIBILLION-DOLLAR ENDOWMENT.

BILLIONS MORE WILL BE INVESTED IN THE CAMPUS.

P lans call for the construction of not just classrooms and laboratories but shops, housing,

parks, playgrounds, schools for families with children and a golf course, yacht club and

marina. An ecosystem sanctuary intended for both research and recreation will grace the

campus coastline.

Excellence, openness and educational gender equality are at the heart of initiative.  The

aim is to create a world-class center of knowledge and research marked by the free flow of infor-

mation and critical assessments of ideas and discoveries. The university is expected to begin

functioning in 2009.

To create a strong ‘in-

tellectual bench’ even before

the institute opens its doors,

KAUST has launched a Discovery Fellowship programme providing full tuition, stipends and

computer allowances to students currently majoring in fields of science and technology at their

home universities in Asia, Europe, the United States and elsewhere. After graduation, recipi-

ents will enter KAUST as master degree students where they will also receive full fellowships.

The programme was announced the first week in September and applications will be accepted

through the first week in November. The initial class is expected to consist of between 250 and

350 students. 

KAUST has also launched a Global Partnership Research Programme designed to forge part-

nerships with leading research institutions across the globe. To date, Woods Hole Oceanographic

Institution, the Institut Français du Petrole in France, the National University of Singapore,

the Indian Institute of Technology in Bombay and the American University in Cairo have signed

on. The programme is expected to spend US$1 billion over the next decade establishing such

relationships. 

The Promise of KAUST

EDITORIAL
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from top-ranked universities to its campus by offering two- to five-year contracts at pay rates

competitive with the world’s best institutions of higher education. The faculty is eventually

expected to reach 600. 

In short, what took Cambridge and Harvard universities centuries to accomplish, KAUST

hopes to do in a matter of years. 

Saudi Arabia is not alone in such efforts. Governments across the Islamic region are now

on a fast track to build what they hope will be world-class centres of knowledge creation and

centers of research and training excellence.

For example, in partnership with universities in the United States, the United Arab Emi-

rates and Qatar are building new university campuses that they hope will provide outstand-

ing education. Over the past four years, the government of Pakistan has increased the budget

for higher education sevenfold to nearly US$500 million. In cooperation with several Euro-

pean countries, the Higher Education Commission has also launched a multi-billion-dollar Pak-

European initiative designed to create nine world-class engineering universities staffed with

European faculty and administrators. 

Such efforts are long overdue. By virtually any standard, the Islamic region, home to 1.4

billion people or more than 20 percent of the world’s population

lags far behind the rest of the world in scientific output.

The 30 nations that belong to the Organization for Eco-

nomic Co-operation and Development (OECD), which includes

the world’s highest income countries, spend on average about 2.3

percent of their gross domestic product on research and devel-

opment. The 57 nations that belong to the Organization of

Islamic Conference (OIC), a global network of countries with pre-

dominantly Muslim populations, spend on average 0.6 percent.

Nations with strong research capabilities have more than 5000

researchers per one million people. The average in OIC countries

is 500. The most recent global ranking of universities, prepared

by Shanghai Jiao Tong University, ranks only two universities in

OIC countries among the world’s top 500 – Cairo University and

the University of Istanbul.

The statistics are endless and all lead to one indisputable con-

clusion: Knowledge creation, especially scientific and techno-

logical knowledge creation that fosters a greater understanding

of our natural world and lays a firm foundation for solving

critical social and economic needs, is rare in the Islamic region.

The key questions moving forward are these: What can be

done about the paucity of knowledge creation in the Islamic

region? And will the recent flurry of construction activity, espe-

cially in the Persian Gulf, make a difference?
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others when it comes to knowledge acquisition and creation. Turkey, for instance, is quietly

upgrading the quality of its higher education system. Today, scientists in Turkey account for

nearly half of the region’s publications in peer-reviewed international journals. Iran has pur-

sued a strategy over the past three decades based on sustained investments in higher educa-

tion. As a result, its university population has increased 20-fold from 100,000 in 1979 to more

than 2 million today. 

Two central issues, however, cloud all of this promising news. Can science and technology

flourish in an environment where openness, transparency and merit-based rewards are not

ingrained within the larger society? And can this science and technology then be successfully

applied to strategies for sustained economic growth when only minimal channels exist for risk-

taking and entrepreneurial pursuits?

The scientific community cannot shoulder primary responsibility for dealing effectively with

these broader societal issues. These issues, after all, reside within the larger political and cul-

tural sphere. But the region’s leading scientific institutions and

most prominent scientists can and must play a vital role in illus-

trating the importance of science to society and in demonstrat-

ing how science can serve as a vital tool for sustainable growth. 

Such goals can be advanced by supporting high-level research

that attracts global attention; by pursuing research projects that

address issues of critical importance to society; by providing the

best possible instruction to students; and by speaking out on

behalf of science in larger public settings.

Whether such ‘small bore’ measures can have an impact over

the long-term remains an open question. 

And the same holds true for the unprecedented investments

in science and technology that are taking place among a grow-

ing number of countries in the Islamic region. Can well-funded

world-class science and technology enterprises flourish in envi-

ronments that remain largely unreceptive to free and open

inquiry, rigorous and transparent evaluations of performance

and productivity, and the promotion of gender equality? 

Put another way, can science function as a fundamental tool

for reform, or can it only operate effectively in environments that

have already experienced fundamental reform?

Current trends in funding for science in the Islamic region,

especially in the Persian Gulf region, suggest that we are about

to find out.   ■

4
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COMMENTARY

THE SUDANESE GOVERNMENT RECENTLY INVITED THE GLOBAL COMMUNITY TO
PARTICIPATE IN A HUMANITARIAN INITIATIVE TO DRILL ‘1 ,000 WELLS FOR
DARFUR’.  EFFORTS TO SUPPLY WATER TO ALL THOSE IN NEED IN THIS STRICKEN
REGION COULD HELP SECURE A DURABLE PEACE AND CREATE A BASIS FOR
SUSTAINABLE ECONOMIC GROWTH, SAYS FAROUK EL-BAZ (TWAS FELLOW 1985),
THE ARCHITECT OF THE PLAN.

WELLSPRINGS 
OF HOPE IN DARFUR

The United Nations Environment
Programme (UNEP), in its report

Sudan Post-Conflict Environmental
Assessment that was published ear-
lier this year, announced that the war
in Darfur, which has claimed more
than 250,000 lives and displaced an
estimated 2.5 million people, is due in
part to water shortages from years
of unrelenting drought. 

The report concluded that chron-
ically sparse rainfall over the past
two decades has fractured the
centuries-old harmonious relation-
ship forged between farmers and
nomadic herdsmen. As water sup-
plies have dwindled, water sharing
has become more difficult. Growing
competition for this vital resource
ultimately sparked tensions that
flared into violence and death. 

The pictures of death and
despair that have monopolized

news reports on Darfur
over the past several
years have, however,
recently been coun-
tered by hints of
hope for a better
future. Analyses of
satellite images made
by Eman Ghoneim and
myself at the Center for
Remote Sensing at Boston
University in the United States
allowed the mapping of boundaries
of a former lake in Northern Darfur
that existed during wetter climate
phases in the past.

The ancient shorelines, rendered
invisible by time and the forces of
nature, may hold the key to uncov-
ering substantial groundwater sup-
plies that could serve as a source of
peace and stability in this stricken
region.

Here’s why we think
this may be so. Ground-

water wells were
drilled in a similar
ancient basin located
across the border in
southwestern Egypt.
These wells now pro-

vide sufficient supplies
of water for human con-

sumption and crop produc-
tion. Developments that took place
in Egypt a decade ago inspire hope
for a more stable future in Darfur.

Based on this information, in
June 2007, the Sudanese govern-
ment announced that it would
spearhead the initiative of ‘1,000
Wells for Darfur’ and it called on
governments and international
organizations worldwide to partici-
pate in the effort. Since then, the
Egyptian government has pledged



to drill 20 wells. The
United Nations Mission
in Sudan (UNIMS)
also plans to drill
several wells. If
water is found
beneath the dry
lake, it would bring
great relief to a
region racked by
extreme drought and
battered by war.

HIDDEN WATER
Darfur is located in the eastern
Sahara of North Africa, a region that
includes much of Egypt, Sudan and
Libya. This vast desert belt, which is
characterized by rolling sand dunes
interspersed by strips of soil cov-
ered by gravel, includes some of the
driest regions on Earth. Meteorolo-
gists estimate that local solar energy
could evaporate water at 200 times
the pace of yearly rainfall. 

In the few oases with meteoro-
logical stations, rainfall has been
extremely rare and unpredictable.
For example, a station at Siwa Oasis
in western Egypt records rain only
once in 20 to 50 years. Such rain-
starved conditions have forced
inhabitants of these regions to
depend on groundwater resources
to meet all their needs.

Geological and archaeological
data, however, indicate that the
whole of the eastern Sahara enjoyed
much wetter climates in the past.
Sand found today in inland basins is
likely to have been transported
there by rivers and streams. Some of
the water may have seeped into the
underlying porous sandstone to be
stored as an aquifer in a groundwa-

ter basin. During dry condi-
tions, wind would spur the

formation of sand dunes
and sheets atop the
basins. Over time,
alternating wet-and-
dry climate periods

ultimately buried the
surface topography in a

sea of sand. 
Radiocarbon dating and

geo-archaeological investigations
indicate that the eastern Sahara last
experienced a moist period between
10,000 and 5,000 years ago. Ura-
nium-series techniques have identi-
fied five palaeo lake-forming
episodes that took place from
350,000 to 10,000 years ago. Each
of these episodes roughly correlates
with an interglacial period. 

The scientific evidence we have
uncovered indicates that desert
sand in southwest Egypt and North-

ern Darfur was born by water and
later shaped by wind. As a result,
the large accumulations of Saharan
sand offer telltale signs of the exis-
tence of substantial sources of
groundwater below.

SPACE DATA
In 1985, TWAS sponsored one of the
first meetings examining this theory
in Khartoum, Sudan. Since then,
increasingly sophisticated satellite
instruments have generated more
and better data. In Northern Darfur,
we used high-resolution multispec-
tral images, including NASA’s Land-
sat Enhanced Thematic Mapper Plus
(ETM+) images; radar images,
including those obtained by
Radarsat-1, an Earth observation
satellite of the Canadian Space
Agency; and three-dimensional data
obtained by the Shuttle Radar Topog-
raphy Mission (SRTM), a joint effort
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by the US Department of Defense
and the US National Aeronautics and
Space Administration (NASA).

Data collected by these sensors
were grouped in a Geographic Infor-
mation System (GIS) matrix so that
the information could be merged.
As a result, we were able to gain a
better understanding of the region’s
surface and subsurface topology
and to present, with increased con-
fidence, an understanding of the
sequence of events that explain how
and why the terrain has been
altered over time.

EGYPTIAN REFERENCE
Southwest Egypt displays nearly the
same features as Northern Darfur.

Indeed a vast, flat, sand-covered
area straddles the border between
Southwest Egypt and Northwest
Sudan. This expanse has been
named the ‘Great Salima Sand
Sheet’ after the Salima Oasis, which
lies on its eastern border. The region
is a depressed basin covered by sand
deposits with a few interspersed
solid rock exposures.

Radar images acquired from
space revealed that five rivers and
streams, originating from highlands
to the west and southwest, pene-
trated the region, indicating the
accumulation of groundwater in the
eastern, lower-most section.
Exploratory wells, drilled by the
Egyptian government in 1995, were
closely monitored for five years to
confirm the presence of large
amounts of groundwater.

In 2000, the Egyptian gov-
ernment began offering in-
vestors an opportunity to
lease land plots of
10,000 acres for agri-
cultural development.

Today, farms prof-
itably cultivate wheat,
chickpeas, peanuts and
other crops. Plentiful
supplies of groundwater
have been found in the
underlying sandstone. Salin-
ity levels of just 200 parts
per million make this desert
groundwater sweeter than the
surface water of the Nile River.
Experts estimate that proven
resources of water in this area
will support agriculture over
600 square kilometres of pro-
ductive land for some 100
years.

The unveiling of an ancient lake
site, attained through the study of
satellite images, has been critical in
the development of groundwater
resources in Egypt. Similarly, analy-
ses of the space-borne data relating
to Northern Darfur suggest that
water might underlie the dry lake
expanse of more than 30,000 square
kilometres.  

NO TIME TO WASTE
There is no doubt that groundwater
is badly needed not only for Darfur’s
farmers, but also for the region’s
nomadic tribes. Both have been

adversely affected by the
severity and persist-

ence of droughts.
Since the late
1980s, lack of

sufficient rain-
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water and the resulting famine have
caused repeated migrations and
social unrest. 

Scarcity of water in this parched
land, coupled with growing popu-
lations, has pushed nomadic tribes
south in search of fresh water sup-
plies. This has sparked prolonged
violent conflicts with the region’s
sedentary farm populations. 

New water resources are
urgently needed to stabilize and
develop the region, and to provide
hope for a better future. If success-
ful, the ‘1000 Wells for Darfur’ ini-
tiative would have the added bene-
fit of providing a tangible illustra-
tion of how advanced space tech-
nology can be used to solve a
humanitarian crisis.

I met with Omar Al-Bashir, pres-
ident of Sudan, in late June 2007 to
discuss our research findings. Fol-
lowing the meeting, the government
of Sudan publicly announced the
launch of the initiative in Khartoum.
I also met with Ban Ki-Moon, secre-
tary-general of the United Nations,
in July 2007 at the UN secretariat in
New York. He too expressed strong
support for the effort. Both leaders
fully realize how effective measures

designed to make
adequate supplies
of water available
to this drought-
stricken region could
help ease the pres-
sures on the people of
Darfur.

In the past few years, many
voices from around the world have
been raised on behalf of the helpless
farmers in the Darfur region. Recent
developments focusing on potential
groundwater supplies could provide
direct and tangible help. 

Now is the time for all con-
cerned governments, international
organizations, nongovernmental
organizations, corporations and
individuals to rally around this rare
opportunity to improve the lives of
dispossessed people.

The Sudanese government has
launched this humanitarian endeav-
our and has asked others to join in
the effort. During a visit to Sudan,
in September, the UN secretary-
general discussed the initiative with
government officials. He under-
scored the necessity for coordinat-
ing well-site selection and drilling
activities. Supervision by the UN

and its agencies
assures accountabil-
ity on behalf of the
international commu-

nity. Donations should
now make their way. 

The door has been
opened for a meaningful

and concerted effort to save Darfur.
Let us work to transform this well-
spring of hope into a reality. Water
gives life. In Sudan, it could help
bring peace to a war-torn region as
well. ■

> Farouk El-Baz (TWAS, 1985)
Research Professor and Director

Boston University 
Center for Remote Sensing

Boston, Massachusetts, USA
Adjunct Professor
Faculty of Science

Ain Shams University
Cairo, Egypt
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FEATURE

LIFE SCIENCES
IN THE SOUTH

Diversity rules in the life sciences. It
serves as the essence of the discipline
itself and, increasingly, as the driver
behind policies intended to strengthen
the growing impact of the life sciences
on society. 

B iodiversity is particularly impor-
tant in the developing world. That’s true in an eth-

ical sense because biodiversity is the foundation of
global environmental well-being. By serving as able
stewards of their treasure trove of biodiversity, devel-
oping countries make invaluable contributions to the
entire world. 

And that’s also true in a material sense because bio-
diversity directly enhances the economic well-being of
developing countries by generating wealth through the
wise and sustainable use of unique and irreplaceable
resources. The developing world, according to Conser-
vation International, is home to 29 of the world’s 34
“hotspots”, representing the richest and most diverse

natural reservoirs of plant and ani-
mal life on Earth.

For too long, government, the pri-
vate sector and, yes, even researchers
in the developed world were respon-
sible for setting the agenda for the
protection and wise use of biodiver-
sity and, more generally, research

and development in the life sciences. Combined with the
limited capabilities of scientific institutions in the South,
the North’s research dominance created a kind of “life
sciences colonialism” that prevented developing coun-
tries from drafting their own research agendas and,
equally important, from applying the ever-expanding
knowledge base in the life sciences to aid their societies
and boost their economies. 

BIOLOGY’S CHANGING NATURE 
The nature of biological research has changed over the
past two decades, and especially since the beginning of
this century. The fact is that a growing number of devel-

MOHAMED HASSAN,  EXECUTIVE DIRECTOR OF TWAS,  EXAMINES 
THE DRAMATIC GROWTH OF THE DEVELOPING WORLD.  THIS EXPANSION 

IN GLOBAL RESEARCH CAPABILITIES PROMISES TO PRODUCE 
ENORMOUS BENEFITS IN A WIDE VARIETY OF FIELDS RELATED 

TO AGRICULTURE AND PUBLIC HEALTH.  



oping countries have dramatically expanded their capac-
ity to conduct basic research and to apply that research
to such critical issues as food security, public health and
environmental protection.

In the last two decades of the 20th century, the key
challenge faced by developing countries resided in build-
ing basic scientific capacity, largely to avoid falling fur-
ther behind the expanding capabilities in the developed
world. That meant providing adequate funding for edu-
cation and training and for constructing laboratories
that could fulfill the needs of faculty and students alike.

Today, these challenges remain stubbornly in place
in many developing countries. Nevertheless, more and
more developing countries have passed a threshold of
basic competency and are now seeking to strengthen
and broaden what has become a firm foundation in
research.

Argentina, for example, has successfully weathered
years of political and economic turmoil to sustain broad
competency in the life sciences. This is reflected in the
number of articles published by Argentinean scientists
in peer-reviewed international journals and the nation’s
global leadership in the cultivation of GM crops.
Argentina’s experience offers a valuable ‘take-home’ les-
son for other developing countries: Scientific compe-
tency is difficult to displace once it has taken root. The
nation’s most revered scientist, Alberto Houssay, won the
Nobel Prize in 1947 in medicine and physiology. His fel-
low countrymen, Luis Leloir and Cesar Milstein, bio-
chemists, won the prize in 1970 and 1984, respectively.
The global recognition they received helped establish an

honoured tradition in the life sci-
ences in Argentina that remains
to this day.

Other success stories include
China, which has built a formida-
ble infrastructure in the life sciences
in just two decades, demonstrating
growing capabilities in bioinformatics,
genomics and stem cell research. In
1986, for example, China launched
the National High Technology R&D
Programme. The programme has
since provided funding for some
20,000 researchers and adminis-
trative staff in more than 3,000
research institutions. India has
developed a profitable pharmaceu-
tical industry that has manufactured
an impressive list of recombinant vac-
cines against polio, rabies, hepatitis B and typhoid.
Brazil has focused its efforts on training young scientists
and on applying its growing expertise in the life sciences
both to take advantage of its unmatched biodiversity
and to become a world leader in biofuels. Malaysia has
efficiently raised its skill levels in the life sciences and
is now seeking to build a vibrant commercial sector in
the fields of biotechnology and genetic engineering.
South Africa has emerged as sub-Saharan Africa’s pri-
mary centre of research and development in the life
sciences. Cuba has become one of the leading develop-
ing nations in the life sciences, earning an international

10

Luis Leloir

Cesar Milstein

TW
AS

 N
ew

sl
et

te
r,

 V
ol

.1
9 

No
.3

, 
20

07



reputation for the development and manufacture of
vaccines. 

This welcome change in the scientific competence of
developing countries can also be seen in the increasing
number of universities and research institutes that have
created or expanded departments in biology and such
related fields as bioinformatics and genetic engineering. 

Brazil’s Oswald Cruz Foundation and Butantan Insti-
tute have played leading roles in the nation’s growing
prowess in the life sciences, particularly biotechnology.
China’s Beijing Genomics Institute and the Chinese
National Human Genomes Center operate state-of-the-
art sequencing facilities and have participated fully in
international efforts to advance these fields, including
the Human Genome Project (making China the only
developing country to do so). The Indian Institute of Sci-
ence’s broad portfolio of research initiatives includes
immunology and reproductive biology for vaccine devel-
opment to combat malaria and tuberculosis. India’s
National Institute of Immunology and Institute of Micro-
bial Technology have acquired international reputations
for their work on biomedicine, diag-
nostics and protein structure. 

We also see this change in com-
petence in the small but steadily
increasing number of private firms
that are engaged in selling agricul-
tural and health-related biotechnology products and
services both within their own countries and abroad.

In 1993, Brazil was home to 76 biotechnology firms;
by 2004, the Brazilian Association of Biotechnology esti-
mated the number of core biotechnology firms to be
150; other sources have placed the number at more
than 300. China’s estimated 130 plus biotechnology
firms – some state-owned commercial enterprises, oth-
ers small private firms – benefit from a huge population
that allows for domestic clinical assays and a large pool
of students who have often been trained oversees but
increasingly are returning home to pursue their careers.
India’s 350 plus private firms are aggressively seeking to
move up the innovation ladder from companies that
manufacture inexpensive generic versions of existing
pharmaceuticals to companies creating new high-value
products. Shantha Biotechnics is the first company in
India to produce a recombinant DNA hepatitis-B vaccine,
on its own. It also created India’s first 4-in-1 vaccine

against diphtheria, tetanus, pertussis
and hepatitis. Cuba, home to some of the best life sci-
ence research centres in the developing world, has cre-
ated ‘commercial’ divisions in its state-owned institu-
tions for the sale of vaccines to combat meningitis B,
hepatitis B and pneumonia.

CROP CULTIVATION
The most visible display of this change has taken place
in the cultivation of genetically modified (GM) crops.
Since the US Food and Drug Administration licensed the
world’s first GM crop, Flavr Savr tomato, in 1994, the
amount of farmland devoted to GM crops worldwide has
doubled each year. The total now exceeds 100 million
hectares. More than 10 million farmers in 22 countries
now grow GM crops.

The use of biotechnology in agriculture is largely
viewed as a trend confined to the developed world. How-
ever, a statistical profile of agricultural biotechnology cre-
ates a more intricate portrait of a rapidly changing field. 
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Diversity rules 
in the life sciences.



Eleven of the 22 countries that grow GM crops are
developing countries. Argentina is second only to the
United States in hectares cultivated in GM crops. Brazil
is third. In 2006 India supplanted China as number four
on the list. Paraguay, South Africa, Uruguay and the
Philippines are each in the top 10. By some estimates,
90 percent of all farmers now using GM crops are small,
resource-poor farmers in developing countries. And
more than 40 percent of the agricultural land devoted
to GM crops is in the developing world.

As this rapid-paced survey suggests, in the minds of
many political leaders in the South, the life sciences in
general and biotechnology in particular are on par with
information and communication technologies, repre-
senting a truly transformational knowledge base that
serves a fundamental role in national efforts to build
successful societies capable of competing in today’s
global economy. 

MIND THE GAPS
The North-South capacity gap in the life sciences has
indeed narrowed. But it has by no means disappeared.
Top-ranked universities in the developed countries still
lead the way and many are determined to
extend their lead by investing heavily in the
field. Harvard University has created
a Center for Genomics and Pro-
teomics and a Center for
Imaging and Mesoscale
Structures as part of a
US$200 million invest-
ment in scientific educa-

tion and research. Yale University recently announced it
would build state-of-the-art laboratory facilities for its
department of molecular, cellular and developmental
biology as part of a US$500 million initiative to boost
the university’s science and engineering programmes. In
spring 2006, the UK Biotechnology and Biological
Research Council awarded a grant of more than US$50
million to launch three new centres of integrative sys-
tems biology at the universities of Edinburgh, Notting-
ham and Oxford. And, of course, international corpo-
rations, both in agriculture (for example, Syngenta and
Monsanto) and pharmaceuticals (for example, Novartis
and Glaxo-SmithKline), that were the first to profit from
advances in biotechnology are determined to remain
world leaders in such efforts. 

As a result, many universities and research insti-
tutes in the developing world will have to move ahead
at full speed if they are not to lose ground to shrewd and
aggressive developed world institutions and corpora-
tions that currently lead the pack. 

At the same time, a new gap in capacity has emerged
between scientifically proficient developing countries
and scientifically lagging developing countries. A so-
called South-South gap has surfaced because the num-

ber of developing countries mak-
ing significant strides in

building scientific capacity
remains small. Among the

most notable countries
are Argentina, Brazil,
Chile, China, India,
Malaysia, Mexico and
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South Africa. Conversely, the number of countries that
have not made significant strides is large and includes
most of the countries in sub-Saharan Africa and coun-
tries with predominantly Muslim populations. 

The fundamental challenge facing the scientific com-
munity now is to devise innovative strategies that bring
all developing countries into the “biological fold” in
ways that enable all to take full advantage of advances
in the field to curb poverty and improve the quality of
life for their people. 

PUBLIC AND PRIVATE AFFAIRS
Even developing countries that have successfully
strengthened their scientific capacity have proven more
adept at building their knowledge base than at applying
the knowledge that their scientists acquire to address
societal concerns. The most critical shortfall in these
efforts has been an inability to forge strong linkages
between universities and research institutes, largely
funded by governments, and the private sector, which is
admittedly weak in most developing countries.  

For example, experts estimate
that more than 60 percent of global
research and development in
biotechnology is funded by the pri-
vate sector. Yet, even among the
most advanced developing coun-
tries, the private sector has made
only marginal contributions to such
efforts, which remain almost exclu-
sively public affairs. 

To gain parity with the developed world, developing
countries will need to strengthen and stimulate the pri-
vate sector and then encourage the creation of durable
partnerships among government, research institutes
and nascent private companies. This is beginning to
take place in several countries, notably Brazil, China and
India and, to a lesser extent, Malaysia and South Africa.
But the pace of reform must quicken if the capacity gap
between the North and South is to close at a more rapid
and even pace.

As the life sciences continue to become stronger in
developing countries and as applications of the ever-
expanding knowledge base gain greater presence across
the South, the dialogue between the scientific commu-
nity and society will no doubt intensify. 

This should come as no surprise.
The life sciences touch upon some of
the most fundamental issues that
we face: for example, the meaning

and definition of life and the role that human ingenu-
ity can play in altering living organisms. At a more prac-
tical level, advances in the life sciences raise critical
questions about the tradeoff between the potentially
broad benefits and possible exposure to unknown risks
that genetically modified organisms and cloned ani-
mals pose for society in terms of food supplies, the envi-
ronment and public health. 

Given what is at stake, it would indeed be surprising
if the public did not have a deep interest in develop-
ments in the field.

While health-related advances in the life sciences
have generally received widespread public support, agri-
cultural biotechnology has spurred a great deal of con-
troversy. Scientists contend that the arguments made by
grassroots organizations are often based on emotion, not
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reason, and that simplistic con-
tentions, devoid of scientific con-
tent, sometimes pressure public offi-
cials to pursue misguided policies. Take the case of Mex-
ico, where an internationally orchestrated campaign
has compelled government officials to impose a nation-
wide moratorium on the commercialization of trans-
genic plants and experimental field testing for tech-
niques developed in Mexico. 

ADVICE AND CONSENT
Scientists in both developed and developing countries
increasingly find themselves operating in a world of fact
and feeling, rationality and emotion. As experts in the
field, they should not be shy about speaking out against
viewpoints that they feel ignore scientific truths. Rather
than viewing public discussions as fruitless distractions,
scientists should welcome such engagements as oppor-
tunities to speak out about the importance of their work
beyond the familiar confines of the scientific community. 

National, merit-based science academies represent
an often-neglected but potentially significant set of insti-
tutions that could play a vital role in helping to build
capacity in the life sciences in developing countries and
in bridging the science-society gap in the biological sci-
ences.

The public often thinks of these institutions, if it
thinks of them at all, as exclusive clubs dedicated to the
well-being of their members – places where eminent sci-
entists politely exchange ideas and socialize at a
leisurely, gentlemanly pace. 

But science academies are also places of extraordi-
nary scientific talent and expertise. They have only
recently begun to change their ways, seeking to make
the storehouse of knowledge that their members possess
more accessible and useful to society. 

Science academies could ultimately serve as respon-
sible intermediaries between society and science –
knowledge-based brokers for the public good – that
help explain the complexities of the life sciences to lay
citizens while simultaneously forging useful linkages

between the scientific community
and the public. Giving independent,
unbiased advice to government on
science-based issues of critical
importance to society may prove to
be the most significant contribution
that science academies can make.

IN AFRICA
The most critical place to do this may be Africa, where
issues related to the life sciences have become hotly
contested as the continent gains interest and capabilities
in utilizing the life sciences to advance its own social and
economic well-being.

Measures taken across Africa during the past few
years indicate that the continent is increasingly deter-
mined to control its own destiny in both the develop-
ment and application of science. This is particularly the
case when it comes to the life sciences and such appli-
cations as GM crops and the development of molecular-
based pharmaceuticals based on knowledge of indige-
nous and medicinal plants. 

In 2003, the first ministerial meeting of the New
Partnership for Africa’s Development (NEPAD) called
for Africa’s leaders to seek a common position on
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biotechnology. In 2005, the African Union (AU) estab-
lished a 14-member high-level group, co-chaired by
Calestous Juma (TWAS Fellow 2005), director, Science,
Technology and Globalization, Harvard University, and
Ismail Serageldin (TWAS Fellow 2001), director, Bib-
liotheca Alexandrina in Egypt, to advise AU members on
how advances in biotechnology would affect agriculture,
health and environment in Africa. 

The panel’s report, Freedom to Innovate: Biotechnol-
ogy in Africa’s Development, which was released earlier
this year, analyses the opportunities and risks that the
life sciences – and, more specifically, genetic engineer-
ing – pose for the world’s poorest region. 

This public debate is good for the life sciences and
good for the sciences in general. It is emblematic of the
public’s increasing involvement in science in Africa. 

Such involvement speaks well for the future of sci-
ence across the continent. It may at once help to make
science in Africa more relevant and more accountable,
trends that could prove a boon to both Africa’s scientific
community and society alike.

THE ONE CONSTANT
In a potentially path-breaking article published in the
14 June edition of Nature by the ENCODE Research
Consortium (accompanied by 28 papers published in
the June 2007 edition of Genome Research), a group of
eminent scientists questioned a fundamental principle
of modern biology by declaring that the human genome
may not be “a tidy collection of independent genes”
with distinct sections of DNA linked to a particular
function. 

The conclusion, if confirmed by additional research,
would apply not only to the human genome but also to
the genomes of all living organisms. As a result, it
would directly challenge the “one gene, one protein”
principle that has pushed the frontiers of life science
since the term biotechnology first came into vogue in
the 1960s. 

In its place, the consortium suggests that gene net-
works, not individual genes, may well determine protein
function, calling into question this long-standing gene-
centric view and opening up new uncharted avenues of
research and understanding. The authors, in short, sug-
gest that the life science community may have to recon-
sider its “views about what genes are and what they do.” 

As the life sciences continue to evolve at an unprece-
dented rate, this much is certain: Diversity does indeed
rule – in science, government, nongovernmental organ-
izations, the private sector and, most notably in nature.

And that makes this much true as well: The only sure
way to deal with this diversity is through greater capac-
ity – capacity to know, learn, and apply the world’s
growing expertise in wise, productive and safe ways.
This is especially true in the life sciences where advances
in research and technology are likely to shape and
reshape our world in untold ways in the years ahead. ■

> Mohamed H.A. Hassan
Executive Director, TWAS

Trieste, Italy

An abbreviated version of this article 
was published in Cell 131, 2 November 2007
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Today CDRI employs about 1,000 staff,
including some 200 scientists and 400
technicians. It has an annual operat-
ing budget of about $6 million, which
it receives from the Indian govern-
ment. CSIR also obtains some US$2
million a year from outside sources,
including royalties from the sale of six
commercialized products. 
What follows is a brief profile of the institute, prepared as
part of a project funded by the David and Lucile Packard
Foundation that is designed to highlight the success that
has been achieved by a growing number of research cen-
tres in the South. The full text of the profile is available
from the TWAS secretariat.

“CDIR’S mandate has three main parts,” explains C.M.
Gupta. These mandates are to carry out basic

research relevant to drug development, develop new drugs,
and serve as a focal point for education and training.

Today, CDRI graduates can be found at all levels in

the continually expanding Indian
pharmaceutical industry. The insti-
tute’s graduates are also well repre-
sented on the staff of such multina-
tional drug companies as Eli Lilly and
Pfizer.

“We are the only place in India
where, under one roof, you can find

a department that conceptualizes a new drug molecule,
screens it and puts it through the required toxicological
tests and pre-clinical and clinical trials,” says C.M. Gupta.

Such diversity could result in a research focus with
each department concentrating on its own particular
research interests. However, the well-defined ‘chain’ of
departments means that the entire process – from drug
discovery and development to clinical trials and com-
mercialization – is coordinated from beginning to end.

The process starts with the Division of Medicinal
and Process Chemistry, which is responsible for discov-
ering and designing new lead compounds with the
potential to become commercial drugs. The division
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contains some 30 scientists, 100
research fellows and 50 technicians.

That brings the total number of staff to
185, which makes this the largest divi-

sion in CDRI’s largest department.
“The progress of the institute is directly proportional

to the output of this division,” claims Chandan Singh,
head of the division.

“We are the starting point of the whole programme,”
continues Singh. “We not only synthesize new com-
pounds but also analyse natural products, including
those found to be interesting
through random screening and
those listed in Ayurveda and other
systems of traditional medicine.”

“One strength of the CDRI drug
discovery programme is the tradi-
tional knowledge base that we have
here in India,” confirms C.M. Gupta.
“We try to use this throughout all research areas.

Even so, Singh stresses that the search for new drugs
isn’t confined to screening natural products.

“Previously we were more vigorous in looking into
natural products,” he explains. “But many of the scien-
tists who did that work have retired. We are placing
more focus now on synthetic chemistry because it can
get us quicker results. There is also a middle road – the
synthetic modification of natural products. If we find an
interesting lead compound in a natural product, we can

work entirely from chemical synthesis based on litera-
ture searches and other information, modifying the
functional chemical groups to develop more effective
compounds.”

Such an expansion of traditional scientific thinking
– in this case the ‘improvement’ of
nature – has led to the development
of several of CDRI’s successful prod-
ucts.

As in any drug discovery pro-
gramme, each individual compound
or, for natural products, standard-
ized plant extract, must be screened

for its biological activity. There are literally thousands of
such screening tests to select from. But CDRI focuses on
some 200, targeting its search for useful compounds on
three main areas of research:
• Reproductive health, and devices and drugs for birth

control.
• Tropical and infectious diseases, especially tubercu-

losis and malaria. There are also research groups
working on such parasitic diseases as filariasis and
leishmaniasis.
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• Age-related diseases such as
hypertension. These diseases,

once regarded as problems only
in developed countries, are now ris-

ing to epidemic levels in India.
Once scientists in the Division of

Medicinal and Process Chemistry have identified a lead
compound or interesting plant extract, it is passed to
other departments, including the Division of Pharma-
ceutics.

“Our work starts after the primary screening,”
explains Satawayan Singh, the division head. “Its aim is
to standardize plant extracts and
fractions and to determine the cor-
rect doses, form and route of admin-
istration to animals and humans.”

Among the main processes car-
ried out by the Division of Pharma-
ceutics is the standardization of
plant extracts. Plants contain a wide
range of chemicals, each with con-
centrations that can vary during the plant’s life cycle. 

Some chemicals may be present at higher levels in
young leaves, for example, or during flowering or fruit
ripening. Some may also be harmful. Efforts to develop
pharmaceutical products from plant extracts must rely
not only on a detailed knowledge of what is present in
the extract, but also of the relative concentrations of the
different components. 

Many sophisticated instruments are used in these
analyses, including a high performance thin-layer chro-
matography (HPTLC) machine. During the secondary
screening process, different fractions of plant extracts are
separated using HPTLC. The biological and toxicological
activities of each fraction are then evaluated. Unlike

most modern drugs, the activity of a
herbal drug or plant extract may rely
on a mixture of compounds. HPTLC
allows the component compounds
of different batches of extracts to be
compared, giving not only their rel-
ative chemical properties (a guide
to their identity that can be checked
using standard control compounds),

but also their relative concentrations.
“We can therefore standardize herbal extracts, with

maximum and minimum limits for each component,”
says Singh.

CDRI scientists were the first to develop and patent
a ‘non-single compound’ drug – the hypolipidaemic or
cholesterol-lowering Gugulipid, which contains about a
dozen components.
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Before this, the isolation of pure molecules from
plants and their further development to modern drugs
constituted the basic objective of natural product
research. This changed, however, when CDRI scientists
developed Gugulipid as a standardized extract of the
Ayurvedic remedy, gum guggulu, derived from Com-
miphora mukul. Laboratory tests, however, revealed that
gum guggulu contained toxic components, so an active

fraction was isolated and standard-
ized. It is now available as an
‘allovedic’ drug – Gugulipid – having
completed all the necessary safety
tests and clinical trials for it to be
registered as a modern pharmaceu-
tical. 

This second example of ‘ex-
panded scientific thinking’ marked
a change in approach – or a new
strategy – not only for CDRI, but also
for other organizations involved in
developing pharmaceutical products from natural
sources.

“For such potential herbal drugs,” adds Singh, “we
take about 10 batches of standardized extracts that are
used for the different analyses we carry out”. Following
these tests, the standard specifications are agreed upon
and fixed.

The Division of Pharmaceutics also conducts
research to develop the most effective delivery system
for a candidate drug. In particular, the department has
expertise in the development of oral controlled release

pharmaceuticals and nasal and
transdermal drug delivery sys-
tems.

“We are aiming to develop a
pill, to be taken once every 12
to 14 hours, that will slowly
release the active compound,
rather than a pill that must be
taken every 3 to 4 hours,” explains Singh. “Such a for-
mulation will depend on the physical parameters of the
active pharmaceutical ingredient, or API, including the
physico-chemical properties of the formulation – the
type of polymer and other so-called ‘excipients’ used as
binders and diluents in the formulation.”

Each lead compound identified must also pass a bat-
tery of toxicological tests.

“The Division of Toxicology is the only place in India
offering complete facilities under one roof,” says Sudhir
Srivastava, head of the division. “We have the capabil-
ity to carry out the full range of toxicity studies to con-
form to the requirements of international regulatory
authorities for the development of new drugs and vac-
cines.”

The division is composed of seven scientists, six tech-
nicians, eight support staff and six laboratory atten-
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dants and animal handlers.
Among the scientists are
experts in systemic toxicology,
focusing on histopathology

(including Srivastava himself),
clinical biochemistry, haematology,
hypersensitivity, and reproductive
and developmental toxicity.

“In the past 40 years, we have carried out toxicity
studies on more than 60 candidate drugs and vaccines.
The protocols we follow are based on guidelines issued
by the Organization for Economic Cooperation and
Development (OECD). However, our approach is flexi-
ble and comprehensive – it adapts to changes quickly
and complies with the requirements of other important
regulatory bodies,” explains Srivastava. Most tests are
performed routinely on animals such as mice, rats and
rabbits, although in vitro assays using cultured cells are
also used.

“The subject is always evolving with newer and bet-
ter methods,” says Srivastava. “Nowadays we are using
fewer animals and moving more towards cell-based sys-
tems.”

Standard operating procedures (SOPs) have been
developed for all tests and are adhered to rigorously to
ensure good laboratory practice (GLP) – an issue close
to Srivastava’s heart. “These procedures cover instruc-
tions from the simplest to the most intricate of scientific
techniques as well as administrative procedures,” he
explains. “Written protocols are strictly followed during
the study and any deviation from these protocols is
recorded in detailed amendments to the study report.”

Toxicity reports include such information as the
objective of the study, the composition and stability of
the substance being tested (the division possesses facil-
ities for such analyses), and descriptions of both the tests
and test results.

“These reports are signed by the study director and
other senior staff and consultants,” adds Srivastava.

Once the toxicological properties of a lead com-
pound or standardized herbal extract have been worked
out, the potential drug product is passed to the Division
of Pharmacology where its safety profile is further exam-
ined.

“First, we carry out six or seven main tests,” explains
Ram Raghubir, head of the division. “Then we decide

which other tests need to be done. In all, we have 85 dif-
ferent screening tests available in the department.”

These tests previously centred on animal experi-
ments. As with other organizations involved in drug
development, however, there has been a move towards
more cell and molecular target-based tests. 

In addition, the CDRI drug-testing regimen initially
followed the Indian government’s regulatory system.

Now, however, with the international market in mind,
CDRI’s protocols comply with the requirements of the
European Union countries and the United States and, in
particular, to tie in with the regulations of the Organi-
zation for Economic Cooperation and Development
(OECD) and the Center for Drug Evaluation and
Research (CDER) of the US Food and Drug Administra-
tion (FDA) through the International Conference on
Harmonization (ICH) guidelines. 

In addition to the acute toxicity tests, staff in the
Division of Pharmacology carry out seven other basic
tests: behavioural activity studies; studies on the central
nervous system; checking haemodynamic characteristics
such as heart rate and blood pressure; examining gas-
trointestinal function, including gut motility and gastric
irritation that could lead to the formation of stomach
ulcers; urine tests for metabolites; interactions with
other drugs; and isolated tissue studies, for example, on
the ileum and uterus.

As is true in other departments, in addition to work-
ing on the institute’s drug development ‘chain’, scientists
in the Division of Pharmacology also carry out their
own research. The major research and development
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focus is the discovery and development of new lead
compounds and products for diseases of the cardiovas-
cular and nervous systems, as well as age-related dis-
orders. 

Ram Raghubir, for example, is now studying the
molecular mechanisms that lead to cerebral stroke. The
long-term goal of such basic research is tied to the insti-
tute’s overall drug development pro-
gramme. In this case, Raghubir is
testing the effects of a new herbal
preparation in preventing and
reversing the damage caused by
reduced blood supply to the brain.
Experiments performed on rats sug-
gest that the extract could be both
preventative and curative – making it a potential ‘block-
buster’ drug.

The final experimental ‘links’ in the drug develop-
ment chain are the clinical trials. At CDRI, these are con-
ducted by the Division of Clinical and Experimental
Medicine, which hosts four scientists, all of who are
doctors of medicine. The division is headed by Omkar
Asthana.

The trials follow International
Conference on Harmonization (ICH)
guidelines, which mean that patients
must give their prior informed con-
sent before taking part in the studies.

Clinical trials are divided into three stages.
“In phase I trials, clinical studies are performed on

healthy volunteers to check for drug safety and tolera-
bility,” says Asthana. “In phase II, we carry out con-
trolled, limited trials to check the efficacy of the drug on
patients suffering from the target ailment.” Phase III
trials are large, multi-centric studies and can involve
hundreds of such patients.” Phases II and III also involve

the use of a control standard drug
that is used to compare the efficacy
of the new drug.

Development of an antimalarial
drug, α/β arteether, now being mar-
keted successfully in India and
Africa, involved 28 healthy volun-
teers for the phase I trial, 49

malaria-infected patients in the phase II trial, and 478
patients at several centres throughout India where the
disease is endemic in the phase III trial.

Such procedures not only require adequate plan-
ning – usually in collaboration with other research insti-
tutes and hospitals – but are also expensive. In the case
of an antimalarial compound, treatment lasts for three
days, by which time the parasites are removed from
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the blood. “With drugs to treat
hyperlipidaemia and diabetes,

however, due to the nature of the
diseases, the drugs must not only be
less toxic, but treatments can go on
for months or even years. Thus there

are quality-of-life issues to take into account,” explains
Asthana. “The duration of our clinical trials has to reflect
this.”

Over the years, the number of drugs entering the
CDRI clinical trial programme has varied.

“In the 1970s, we performed 10 to 12 phase I trials,
but only half of this number during the 1980s. Part of
the reason was that five or six of
the compounds we tested in phase I
trials were taken forward into phase
II trials. In the 1990s, phase III tri-
als came on line,” explains Asthana.

Through 1998, 12 drugs suc-
cessfully completed phase III clinical
trials and were licensed for use in
India. Since then, as emphasized by the work being car-
ried out by other divisions at CDRI, clinical trials are
now designed in accordance with more strict interna-
tional regulatory guidelines

“India is opening up and we need to look for licens-
ing outside the country. As a result, it is important for
us to follow international standards,” adds Asthana.

There has also been a shift in the selection criteria for

drugs that will be put through clinical trials, with deci-
sions increasingly based on commercial viability and
risk-benefit analyses.

“Since the 1990s we have been looking for novelty
among the products we develop,” says Asthana. “We must
be able to show that we hold the intellectual property
rights to the drug. We have, for example, dropped a

promising anthelmintic drug from
phase II trials because all the infor-
mation on it had already been pub-
lished. In such a case, we could not
find any commercial company will-
ing to take on the risk of producing it.

“The policy has changed,” con-
firms Chandan Singh, head of Med-

icinal and Process Chemistry. “Earlier, we developed
compounds to the point of clinical trials. Now we do not
develop a lead compound unless the industry is inter-
ested. It would be considered money wasted. Previ-
ously, the government was more liberal and wanted us
to do everything. Now, as with many governments in the
developed world, the Indian government is of the opin-
ion that industry should fund near-market research.”
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“For this reason, we focus on lead compounds that
are better – in the sense of being more effective, safer
and cheaper – than the currently available drugs, even
if we hold the rights,” adds Asthana. A lead synthetic
molecule developed by CDRI scientists in the 1970s
that had useful anti-filariasis properties, for example,
was dropped during phase II clinical trials when it was
shown to be no better than the current market leader.

This focus on international markets, the filing of
patents in the US and EU, and the identification of part-
ner companies willing to help develop new lead com-
pounds is the work of a separate fully-fledged division
in the CDRI drug development chain: the Technical
Information, Industrial Liaison and Planning Division,
headed by Zaka Imam.

“This division has four main responsibilities,” he
says. “First is planning, monitoring and evaluating the
institute’s research progammes. This is based on a five-
year plan that we submit to our headquarters in New
Delhi for approval. Then, each year, we must prepare an
annual report and a work plan that includes a budget for
the following year.

“The second area is business development,” contin-
ues Imam. “This is something we build into every
research programme. Whether it is aimed at the devel-
opment of new lead compounds or new processes, we
try to link each project with a business development
objective, a sponsored or collaborative project, or a
commercial product. We also offer training courses that
have been attended by developing-world scientists on
World Health Organization (WHO) fellowships.

“We have a policy to protect
our intellectual property. This is
an area in which we are becom-
ing increasingly active. In Jan-
uary 2005, for example, the
new World Trade Organization
(WTO) product patent regime
came into force, affecting those
Indian pharmaceutical companies
that make generic drugs. To protect our intellectual
property, therefore, we have started filing patents in
EU, Japan, the United States and elsewhere. Our strat-
egy is targeted, however. For example, our antimalarial
drugs will only be protected by patents primarily in
those countries where malaria is endemic. This helps us
keep down the costs of filing international patents.

“Finally, this division is also responsible for organiz-
ing international collaborations,” adds Imam. “These
are often coordinated through the Indian government or
as part of CDRI or CSIR programmes. The division also
coordinates training of institute staff in various disci-
plines, including management.”

Thus the Technical Information, Industrial Liaison
and Planning Division plays an integral part in the insti-
tute’s drug development chain. Indeed the most impor-
tant ‘link’ in the chain may be the link between the pub-
licly funded research institute and private companies.
Without such a link, the fundamental research being car-
ried out in the institute’s laboratories would be unlikely
to develop into commercial products. 

CDRI – by any measure – is a thriving institute that
has not only developed and produced effective phar-
maceuticals but, in doing so, has helped Indian com-
panies overcome technological challenges and, there-
fore, has contributed to the country’s economic devel-
opment. ■

> For additional information about CDIR,
see www.cdriinida.org 

> For a copy of the complete CDRI report, 
contact info@twas.org
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The conference was co-organized by the American Association for the Advancement of Science (AAAS),
the Consultative Group on International Agricultural Research (CGIAR, EMBRAPA (the Brazilian
Research Corporation), L’Oreal, the Massachusetts Institute of Technology (MIT) and the United
Nations Educational, Scientific and Cultural Organization (UNESCO). To set the stage for the meet-
ing and provide valuable backup material, Jamil was asked to respond to a series of questions
designed to profile her own experience and to describe the work and impact of TWOWS. The mate-
rial served as background information for the discussions that took place in Bellagio. Excerpts from
Jamil’s response follow. 

Family and passion...
I’m the eldest daughter in a family with six children. My mother was a teacher and my father a
principal. Both of my parents encouraged us to learn. All of us studied hard and all of us went to
college. After receiving my undergraduate degree, my parents urged me to become a doctor. But
the competition to get into medical school was intense and, besides, I already knew then I would
prefer research to clinical work. So I decided to go to graduate school to earn a master’s degree
in biology.

As a scientist I do what I love: Study in a variety of interrelated fields, interact with colleagues
and travel widely. I work with like-minded people from across the globe, sharing knowledge to
address challenges of common concern. It has been very fulfilling and very exciting. You must have
passion to do this work. If you don’t, you can’t motivate people to put your ideas and ideals into
action.  

THIS OCTOBER, THE ROCKEFELLER FOUNDATION HOSTED A WEEK-LONG
CONFERENCE EXAMINING THE ROLE OF WOMEN IN SCIENCE AND THE
MEASURES THAT MIGHT BE TAKEN TO IMPROVE THE STATUS OF WOMEN
IN BOTH SCIENTIFIC RESEARCH AND SCIENTIFIC DECISION MAKING
THROUGHOUT THE DEVELOPING WORLD. THE EVENT TOOK PLACE AT THE
ROCKEFELLER RETREAT IN BELLAGIO,  ITALY.  THE THIRD WORLD
ORGANIZATION FOR WOMEN IN SCIENCE (TWOWS) WAS ASKED TO
ATTEND AND WAS REPRESENTED BY KAISER JAMIL, PRESIDENT OF
TWOWS AND DIRECTOR OF THE SCHOOL OF BIO-TECHNOLOGY AND BIO-
INFORMATICS AT MAHATMA GANDHI NATIONAL INSTITUTE OF RESEARCH
AND SOCIAL ACTION IN HYDERABAD, INDIA. 
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INTERVIEW

WOMEN IN SCIENCE



Success and circumstances...
When I received my doctorate degree in the
early 1970s, I was already married with chil-
dren. My family and children came first; work
second. After my children were grown, I
returned to my career full-time. 

Gender has also played a role in the way my
career has progressed. There were few women
where I worked and none in leadership posi-
tions. My female colleagues and I had to do bet-
ter than the men to prove that we could make
the grade. We often heard snide remarks. But we
carried on, overcame the hurdles and the snick-
ers, and ultimately succeeded.

Gentlemen and lady...
I have worked for more than 25 years at the Indian Institute of Chemical Technology in Hyder-
abad. I did my post-doctorate in Sydney, Australia, and spent time as a
visiting scientist in Paris, France. I’ve traveled many places to attend
workshops and conferences. Wherever I have gone, men have always
outnumbered – and, I might add, outshouted – women. Evidence of
gender discrimination has been present in subtle and not-so-sub-
tle ways. As head of my department, I was the only woman in a
high-level position for many years. At meetings, the director would
address his senior staff as “lady and gentlemen”.

Mandates and measures...
I’ve been a member of TWOWS since 1988. In 2005,
I was elected president at TWOWS’s third general
meeting in India. I succeeded Lydia Mahkubu who
had been the organization’s first and only presi-
dent. It was an honour to have the membership
express such confidence in my leadership. It
was a challenge to follow in the footsteps of
Lydia. She has done so much for TWOWS
and, more generally, for women in science
throughout the developing world.  

I met with the newly elected execu-
tive board of TWOWS immediately fol-
lowing my election. At the impromptu
meeting in India, we exchanged ideas on
future activities and discussed potential
funding opportunities. TWOWS is
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grateful to TWAS for hosting our secretariat. We are also grateful to the Swedish International
Development Agency (Sida) for funding our fellowship programme for young women scientists
from least developed countries (LDCs) and sub-Saharan Africa. To date, the programme has helped
more than 200 young women scientists seeking advanced degrees in a variety of scientific fields.
Some of the women are enrolled in universities in their home countries but receive a great deal
of their training at universities or research centres in other developing countries that have agreed
to participate in the programme. TWOWS also provides grants to members to go to conferences
and workshops and invites members to attend the general assembly. We do a lot but we could do
a lot more if we had additional resources. 

TWOWS’s mandate is to improve the status of women in science in the developing world and
to promote efforts to place women in leadership positions. The organization’s membership cur-
rently exceeds 3200. That makes TWOWS the largest organization of its kind. The vast majority
of our members are women scientists from the developing world. But we also welcome both males
and institutions from the North and South. You could say we are a gender-focused yet gender-
free organization. We only ask that you share our goals. There is no fee to join. However, we have
begun to encourage members to give voluntary contributions.

Over the past two years, TWOWS has made a special effort to encourage young women to join
the organization. Some have become very active. We have emphasized the creation of national
chapters to decentralize our activities and extend our reach. India, for example, has created a

TWOWS: THUMBNAIL SKETCH

TWOWS is the first international forum to unite eminent women scientists from the South for
the purposes of strengthening their role in the development process and for promoting their rep-
resentation in scientific and technological leadership.
The idea of establishing a Third World organization for women in science was first discussed at
the Conference on the Role of Women in the Development of Science and Technology in the
Third World convened by TWAS and the Canadian International Development Agency (CIDA)
in Trieste, Italy in October 1988. Participants at the conference, which included 218 leading
women scientists from 63 developing countries, recommended that a study group be established
to explore the possibility of creating the organization. The study group was subsequently
formed. At a meeting, also held in Trieste, in March 1989, the group decided to establish the
Third World Organization for Women in Science (TWOWS). 
The official launch of TWOWS took place at its First General Assembly held in Cairo, Egypt, in
January 1993. The Kuwait Foundation for the Advancement of Sciences (KFAS) sponsored the
event. TWOWS’s Second General Conference, supported by the Foundation for Research Devel-
opment (FRD) and the Department of Arts, Culture and Science & Technology of South Africa,
was held in Cape Town, South Africa in February 1999. TWOWS’s Third General Assembly,
which was hosted by the Department of Science and Technology, Government of India, was held
at the Indian Institute of Science, in Bangalore, India, in November 2005. The Fourth General
Assembly of TWOWS is scheduled to take place in Beijing, China, in 2009.



national chapter that is now linked to the Indian Women Scientists Association. We have sought
to actively involve women entrepreneurs. Successful women not only possess valuable skills and
experience but also serve as role models. That is why we have organized meetings between female
scientists who belong to TWOWS and women who have achieved success in other fields. Such
women, of course, lead busy lives. Yet they have been happy to contribute in whatever ways they
can. This suggests to me that women may view competition and cooperation differently than men.

Gender and roles...
Women have many roles: wives, mothers, caregivers for elderly parents, workers. In the devel-
oping world, the challenges women face are complicated by problems of poverty. That is true in
my home country of India and in many other developing countries as well. In my recent travels
as TWOWS president, I have heard heartbreaking stories from women – brave women – strug-
gling for survival and dignity in Asia, South America and sub-Saharan Africa, where the problems
are most acute. These stories of suffering demand our attention and demand much of science.

TWOWS focuses on issues of critical importance to women, it deals with the challenges of
poverty and wealth creation, it encourages women to exchange their experiences, it calls for
improving education for girls, and it promotes the building of scientific capacity. At conventional
academic meetings, critical issues are often examined in the abstract. TWOWS-sponsored meet-

ings, in contrast, offer opportunities for mem-
bers to learn more about the real problems
and hardships affecting our daughters, sis-
ters, colleagues and friends. TWOWS meet-
ings also allow participants to explore strate-
gies for helping women attain the knowledge
and skills they need to meet the challenges of
everyday life. 

Networks – electronic and otherwise...
TWOWS is a vibrant network comprised pri-
marily of women from the developing world.
The organization’s success is largely due to
the shared concerns of its members and to
their passionate commitment to advance the
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organization’s goals. Limited financial resources have impeded our progress. TWOWS’s strategic
plan and its efforts to seek additional programmatic funding represent efforts to address this con-
cern. We have also had difficulty developing effective global communications. TWOWS is now tak-
ing steps to take full advantage of electronic communications, most notably the internet. The
immediate objective is to strengthen interaction among our members and the executive board.
The long-range goals are to facilitate decision-making and speed the process by which proposals
are submitted to potential funders. We also plan to use electronic communications to assess the
progress being made on projects that have been funded. Members of the executive board already
know and trust each other. Greater use of electronic communications will enable them to work
on issues more effectively.

Trends and impact...
Over the 18 months that I have served as president of TWOWS, I have witnessed a growing aware-
ness of our activities among our members and a growing interest in TWOWS among other organ-
izations. TWOWS’s regional offices have also reported a rise in the number of women who are
involved in the organization’s regional activities. Such trends are more prevalent in some coun-
tries and regions than others. For example, developments in Asia have been more encouraging
than developments in Africa, and developments in China and India have been more encouraging
than development in Bangladesh and Pakistan. So we know we have a lot more work to do to
ensure that all of our members benefit from our programmes.

Uniqueness and change...
TWOWS is a unique organization. Our goal – to help women scientists in the developing world
succeed both as researchers and leaders – is easy to appreciate and understand. Gender dis-
crimination, unfortunately, is a widespread problem that adversely affects women and societies.
It must be overcome. But TWOWS also understands that women alone cannot solve this problem.
That is why the organization also welcomes not only men  but also institutions that share our goals
to join us in our efforts. And that is why we welcome not just scientists but government officials,
entrepreneurs, teachers and grassroots activitists into the organization. Our primary goals are to
expand research and training opportunities for as many young scientists as possible and to help
ensure that they can reach their full potential. These steps, in turn, are designed to help us real-
ize our dream of helping all developing countries become places where men and women can lead
healthy, fulfilling and prosperous lives. We firmly believe that this dream cannot be realized unless



nations support efforts to educate and train young women scientists who are eager to learn and
only ask to be given the opportunity to do so. 

I think that at some basic level successful women in developing countries are self-made
women. They have had to overcome many hurdles to get where they are and they have had to
balance many competing issues – both personal and societal – to move ahead. As in my case and
so many others, women cannot – indeed do not want – to live lives defined by a single fidelity to
work. Virtually all professional women struggle to balance their devotion to family with their com-
mitment to their careers. That is what makes the experience of women unique. Mentoring is crit-
ical in such a conflicting environment. It helps young female scientists better understand the issues
– and emotions – that they are likely to face in the years ahead and it provides them with role
models who can help them navigate this difficult terrain. 

Regions and nations...
TWOWS has an international mandate that calls for helping women scientists throughout the
developing world. In the past, it has not focused on particular countries or regions. Yet the
organization fully recognizes that a great deal has changed since its inception nearly two decades
ago and that some developing countries have fared better than others when it comes both to sci-
entific capacity building and applications of science to development. It has also come to realize
that the organization’s effectiveness can be enhanced by decentralizing its activities and placing
greater responsibility in regional and national chapters – what political scientists call ‘devolution’
but what TWOWS calls commonsense. Therefore it has become a core element in its strategic plan
to call for greater emphasis on regional and national activities and for linking broadbased initiatives

to the ‘localized’ needs of the scientists and
scientific institutions it is seeking to help.
That is why we have moved to target our
resources to those most in need and that is
why we are increasingly emphasizing the
importance of South-South cooperation in
science. The status of women in science in
every developing country continues to be our
overall concern but increasingly we are seek-
ing to give the most help to women scientists
in countries and regions that have failed to
keep pace with others. You could say that
TWOWS’s long-standing goals have remained
unchanged but that our tactics have been
altered to meet the changing circumstances
of science in the developing world – circum-
stances that affect not just nations and not
just the scientific community but also women
scientists who are seeking to live their lives
and build their careers without sacrificing
one for the other. ■
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The programme’s goals are to nurture
scientific exchanges and to forge long-
term collaborations that ultimately
help to build the capacity of scientific
institutions in the South. In late 2006,
Abul Mandal, a Bangladeshi-born
Swedish national who is a distin-
guished researcher in the school of life
sciences at the University of Skövde in Sweden, journeyed
to Bangladesh to lecture at Rajshahi University. A first-
hand account of his two-week visit follows.

I arrived at Rajshahi University on the morning of 15
December after a 26-hour flight from Skövde, Swe-

den. I was greeted warmly at the airport by Shahinul
Islam, an assistant professor with the university’s Insti-
tute of Biological Sciences (IBSc).

Although weary, I was eager to get going. I knew
from the start that it would be a rewarding visit, cer-

tainly for me and I hoped for my
hosts as well. I also knew that I
would not be working under the
same conditions that I had left
behind in Sweden. It was clear that
Rajshahi University had knowledge-
able and dedicated researchers. But
it was equally clear that these

researchers were working under very trying conditions. 
I had spent several weeks before my departure read-

ing up on my home country of Bangladesh, which is a
small country covering an area of just 144,000 square
kilometres. That is just slightly bigger than Greece. 

Bangladesh may be small in area but it is large in
population. That means it is crowded, especially in cities
and along the coastline (which in Bangladesh is often
one and the same). Nearly 160 million people live there.
That is just 20 million fewer than live in Pakistan, a
country more than five times as large. Indeed, with a
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FROM SWEDEN
WITH BIOLOGY

THE VISITING SCIENTIST PROGRAMME,  A JOINT INITIATIVE OF TWAS,  
ICSU (INTERNATOINAL COUNCIL FOR SCIENCE),  UNESCO (UNITED NATIONS

EDUCATIONAL,  CULTURAL AND SCIENTIFIC ORGANIZATION) 
AND UNU/IAS (UNITED NATIONS UNIVERSITY/INSTITUTE FOR ADVANCED STUDY),

ENABLES EMINENT SCIENTISTS FROM DEVELOPED COUNTRIES 
TO VISIT  INSTITUTIONS AND RESEARCH GROUPS IN DEVELOPING COUNTRIES,

ESPECIALLY LEAST DEVELOPED COUNTRIES (LDCS).  



population density of nearly 1000 people per square
kilometre, Bangladesh is among the world’s most
crowded nations. 

Bangladesh came to be through a pair of secessions.
The first, in 1947, led to the creation of India and Pak-
istan, which were formed from the British protectorate
that had been in place for two centuries. Nearly 25
years later, following a bloody civil war that left nearly
30 million people dead, East Pakistan gained inde-
pendence from Pakistan, emerging as the nation of
Bangladesh in 1971.

With about 25,000 students and
1000 faculty members, Rajshahi
University, which was established
53 years ago in East Pakistan, is now
Bangladesh’s second largest univer-
sity (only Dhaka University located
in the nation’s capital city is larger). Situated along the
western border not far from India, Rajshahi is without
question the most prominent university in the region. 

In addition to its seven faculties and 40 departments,
the university is home to five research institutes, includ-
ing the Institute of Biological Sciences (IBSc). Estab-
lished in 1989, IBSc, the university’s largest institute, is
the nation’s only research institute to offer advanced
degrees in the biological sciences. It does this not by
drawing on its own faculty, but by linking its core cur-

riculum to faculty in such university departments as
biochemistry, botany, molecular biology, genetics, phar-
macy and zoology. IBSc has about 40 faculty members,
including six who have earned doctorate degrees. The
latter currently oversee the work of nine doctoral stu-
dents and seven master’s degree students.

In addition to its classroom activities, the institute
houses advanced research laboratories in plant biotech-
nology, molecular biology and plant tissue culture. Lab-
oratory investigations are complimented by field tests

and trials that take place on a 300-
hectare plot of land located on the
campus. The institute also has a
well-stocked library largely dedi-
cated to the fields of biotechnology
and molecular biology. The library
provides faculty and students access

both to print material and electronic information. 
I first became aware of IBSc in July 2005 at a con-

ference on plant biology held in Seattle, Washington,
USA. There, I met Islam, the person who was later to
pick me up at the airport. At the time, Islam, who had
received his PhD at IBSc, was a postdoctoral student at
the University of Niigata in Japan. He is now an assis-
tant professor at the institute.

In Seattle, Islam was eager to tell me about IBSc’s
research projects. While he proudly discussed the insti-
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Rajshahi University is
Bangladesh’s second
largest university.



tute’s accomplishments, he was not reluctant to mention
IBSc’s chronic money problems. 

The plant biotechnology arsenic project in which he
is involved captured my attention since I do similar
research at my home institution. Islam asked if collab-
oration between IBSc and University of Skövde was
possible. I told him to get in touch with me after he com-
pleted his postdoctoral studies. 

In late summer 2006 I received an email from
Abdul Bari, head of plant biology at
IBSc, saying that the Visiting Sci-
entist Programme, overseen by
TWAS and several other interna-
tional science organizations, might
provide a good avenue for the two
institutions to work together. I sub-
mitted my application to the TWAS
secretariat and six weeks later I was informed that it
had been accepted. Within four months I was on a
plane to my home country. 

IBSc’s research group focuses its efforts mainly on
plant cell and tissue culture. The group is also engaged
in several plant biotechnology and molecular biology
projects. Having spent my entire academic career in the
developed world, I had no idea what it was like to be a
researcher in a poor developing country such as
Bangladesh.

IBSc researchers are highly skilled. Most have been
educated in institutions in developed countries. But their
ability to do world-class research is handicapped by inad-
equate facilities and limited funding. Laboratories remain
poorly equipped and even more poorly maintained. Fac-
ulty grants do not exist. External funds are difficult to
obtain. Teaching requirements leave little time for
research and salaries are so low that faculty often take
second jobs to make ends meet.

What happens when scientists
are unable to fully utilize their edu-
cation and training at home? 

Three options are possible and
not one speaks well for the future of
science in their home countries.
Researchers can remain at home
struggling to make the best of a bad

situation often by abandoning their research and focus-
ing on teaching; they can become disillusioned with
their lives as scientists and seek opportunities in other
fields; or they can lose hope and emigrate elsewhere. 

Their plight, whether played out at home or abroad,
not only has adverse personal consequences but, more
generally, affects the quality of university education and
research, undermining the contributions that science
can make to society and, consequently, the level of sup-
port that citizens are willing to give to science. 
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A DNA sequencer costs
more than US$130,000

– far beyond IBSc’s
operational budget.



Experiments in plant molecular biology require
sophisticated high-tech equipment such as DNA/protein
sequencers, DNA/protein micro array detectors and
polymerase chain reactors (PCRs). A DNA sequencer,
for example, costs more than US$130,000, far beyond
the operational budget of IBSc. A PCR costs US$13,000
at minimum, still too much for institutes like IBSc to
afford. The consumables needed to conduct the exper-
iments – for example, enzymes, pipettes, and protein
purification and sequencing kits – are also expensive. 

Then there’s the added cost of building and main-
taining a greenhouse able to operate under closely
monitored temperatures, humidity and light. Research
on genetically modified plants, moreover, must meet

government standards for biosafety. That means labo-
ratory and field experiments on genetically modified
organisms (GMOs) must be performed under strictly
regulated conditions.

All of this costs money – money that universities
like the University of Rajshahi and institutes like IBSc do
not have.

IBSc researchers do not have access to a greenhouse
to conduct experiments on genetically engineered
plants. In fact, funds for the construction of a green-
house have never been included in either the university
or departmental budgets. 

It is true that not every university in the developed
world has a greenhouse. But those that don’t usually

have access to plant growth chambers equipped with
computers that electronically regulate the conditions
required for growth. In Bangladesh, yet again, money is
the issue. Medium-sized growth chambers cost at least
US$45,000, which places the chambers beyond the
reach of IBSc.

During my visit, I gave two seminars. The first
focused on my own research on plant genetic engi-
neering and crop improvement at the University of
Skövde. The second seminar highlighted possible oppor-
tunities for Bangladeshi students to pursue university
degrees in biology in Sweden. 

In addition to the seminars, I participated in several
group meetings to discuss potential avenues of cooper-

ation between the University of Skövde and Bangladeshi
universities and research institutes, most notably the
Bangladesh Agricultural University in Mymensingh,
Dhaka University, Rajshahi University and the
Bangladesh Agricultural Research Institute and the
Bangladesh International Rice Research Institute, both
in Gazipur. 

One IBSc project of particular interest to me was
exploring the genetic modification of a new variety of
rice that was designed to prevent arsenic contamination.
Such efforts, if successful, could boost both the health
and prospects for food security in Bangladesh where mil-
lions of people depend on rice as a primary staple of
their diet.
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Arsenic contamination is mainly due to groundwater
contamination, which is particularly prevalent in south-
western Bangladesh. Tube-wells, which provide drink-
ing water for millions of people in the region, pump
groundwater up through the arsenic-laced bedrock of
the Brahmaputra River, which once posed no public
health threat but now does. Indeed the bedrock’s con-
tamination has been unwelcomed fallout of the Green
Revolution and its reliance on large-scale irrigation. Draw-
ing down the groundwater aquifer has increased arsenic
concentrations, endangering the lives of those who
depend on groundwater as the primary source of their
drinking water. The World Health Organization (WHO),
which estimates that 30 to 70 million have been adversely

affected, has described the tragic situation along the
Brahmaputra River in Bangladesh as “the largest poison-
ing of a population in human history.” To make matters
worse, researchers now fear that high concentrations of
arsenic in rice straw, eaten by both cattle and birds, may
eventually increase arsenic exposure even more among
Bangladeshis through plant-animal-human pathways.

IBSc’s arsenic project may not only help curb the
health risks posed by arsenic contamination but also
enhance the quality of the environment. Unfortunately,
a chronic lack of funding for the purchase of laboratory
equipment and consumables has put the project at risk.
Shortfalls in funding could be overcome by grants from
international organizations such as the World Health

Organization (WHO), the UN Food and Agricultural
Organization (FAO) and the United Nations Develop-
ment Programme (UNDP). Collaboration with univer-
sities and research institutions both in Bangladesh and
abroad could help attract and leverage outside funds. 

Financial support, of course, is a critical issue. But so
too is the need to nurture an atmosphere that will stim-
ulate researchers to seek new knowledge and reach
their full potential. An emphasis on excellence is the
only way to guarantee that funding, once received, will
be sustained.

I admire the IBSc’s scientific and technical staff.
Despite the chronic problems they encounter, they con-
tinue to conduct significant research. Bangladesh, like

many other poor countries in the developing world, is
rich in human resources. But for these researchers to
reach their full potential, they need long-term and con-
sistent help from international organizations.

The short-term Visiting Scientist Programme, spon-
sored by ICSU-TWAS-UNESCO-UNU/IAS, makes an
invaluable contribution to the promotion of scientific
collaboration between developed and developing coun-
tries. But it must be complimented by longer-term efforts
that encourage scientists in developing countries to stay
at home and not to use their contacts in the developed
world to seek employment abroad.

One measure that the Visiting Scientist Programme
may want to consider is a ‘follow-up’ programme that
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would enable scientists from the host institution in the
South to come to the visiting scientist’s institution in his
or her home country in the North for stays that could
last two to three months. 

Such programmes would help scientists in the devel-
oping world keep abreast of the latest advances in their
fields while remaining attached to their home institu-
tions. I believe that the University of
Skövde would be eager to partici-
pate in such an initiative.

My visit to the IBSc was brief.
But the memories I have of this
experience will last a lifetime.
Beyond my own personal rewards
and satisfaction, the visit has led to
the development of a joint research
project on arsenic contamination of rice in Bangladesh
that promises to keep our collaboration alive. Despite
obstacles posed by distance, distractions (both personal-
and work-related), and a bout of political unrest in
Bangladesh in January 2007, scientists at IBSc and the
University of Skövde are putting the finishing touches on
a joint research proposal that will be submitted to the
Swedish International Development Agency’s Depart-
ment for Research Cooperation (Sida/SAREC).

If successful, our collaborative investigations into
arsenic contamination will be placed on a firmer foun-

dation that should prove beneficial for both institutions.
More importantly, it could spur progress in addressing
one of Bangladesh’s most critical environmental and
public health problems. Meanwhile, as another posi-
tive outcome of my visit, six graduate students at IBSc
have been admitted to the University of Skövde’s inter-
national masters degree programme in biomedicine.

The students will begin their studies
this autumn.

All in all, I would call my visit
a very productive one that carries
long-term implications for North-
South collaboration in science.
That’s exactly what those who cre-
ated the Visiting Scientist Pro-
gramme had in mind when they

launched this initiative in 2003. I am delighted to be
playing a small part in turning their vision into a
reality. ■

> Abdul Mandal
School of Life Sciences

University of Skövde
Skövde, Sweden

email: abul.mandal@his.se
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WHO has described 
the situation as 

“the largest poisoning 
of a population in
human history.”
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When we think of infectious diseases
that afflict the most vulnerable people
in the world’s poorest countries (and
especially poor people living in sub-
Saharan Africa), we often think of
HIV/AIDS, malaria, and tuberculosis.
But there are plenty of other infectious
diseases that wreak havoc as well.
These diseases may not be as devastating in terms of their
absolute numbers of victims, but they nevertheless repre-
sent a severe, sometimes deadly, blow to those who suffer
from them.

Rheumatic fever and heart disease, a systemic inflam-
matory ailment occurring largely in children and

young adults, is an infectious disease that no longer
captures global media attention. That’s because the

developed world largely conquered
the disease in the mid 20th century.
It was once common in the United
States and Europe but it is no more.

Yet a lack of public awareness of
the disease’s impact does not mini-
mize the danger that it poses. Med-
ical researchers estimate that more

than 15 million people worldwide are affected by the
disease and that there are nearly half a million new
cases each year.

More than 15 percent of these cases, some 2.5 mil-
lion people, are comprised of children between the ages
of 6 and 15 living in the developing world. Indeed rheu-
matic fever and heart disease are among the developing
world’s largest killers of children, and they count poor,
malnourished, ill-cared-for children among their most

INCIDENTS OF RHEUMATIC FEVER AND HEART DISEASE DO NOT GENERATE 
AS MUCH PUBLIC CONCERN AS HIV/AIDS,  MALARIA AND TUBERCULOSIS.  

BUT IT  IS  A DISEASE THAT AFFECTS MILLIONS OF PEOPLE,  MOSTLY IN 
SUB-SAHARAN AFRICA.  ANTHONY MBEW, PRESIDENT OF THE MEDICAL RESEARCH

INSTITUTE IN SOUTH AFRICA AND CO-CHAIR OF THE INTERACADEMY 
MEDICAL PANEL (IAMP) EXPLAINS HOW AFRICA HAS BEGUN TO PURSUE 
PUBLIC HEALTH MEASURES TO COMBAT A DEBILITATING AND SOMETIMES 
DEADLY DISEASE THAT CAN BE PREVENTED THROUGH EFFECTIVE POLICIES 

AND WELL-KNOWN MEDICAL TREATMENTS.  

A FEVER 
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likely victims. More than 350,000 lives are claimed each
year and hundreds of thousands suffer from impaired
health and disability.

The World Health Organization (WHO) estimates
that the disease affects 1 to 2 percent of the school-age
population in impoverished developing countries. Put
another way, poor children in poor
countries are 100 to 200 times more
likely to suffer from the disease than
children in developed countries.
And it goes without saying that
there’s a big difference between a 1
percent rate of infection and a 0.01
percent rate of infection.

Symptoms of the disease include
high fever, inflamed and arthritic joints, long-lasting
rashes and such neurological dysfunctions as uncon-
trolled facial twitching. This is bad enough, seriously
undermining the quality of life of those who suffer from
the disease. But repeated bouts with rheumatic fever,
which is largely due to an inability to obtain adequate
medical treatment for strep throat (streptococcal pharyn-
gitis), often leads to rheumatic heart disease. That, in

turn, can cause permanent, sometimes fatal, damage to
the heart muscle and valves.

An estimated 60 percent of all open-heart surgeries
in the tropical regions of Africa are performed on heart
valves that have been damaged by rheumatic heart dis-
ease. Although startling, the percentage is actually mis-
leading when seeking to understand the overall impact
of the disease. That’s because a vast majority of patients
with rheumatic heart disease in Africa are too poor to
undergo surgery, which can cost up to US$5,000 to per-
form. Once rheumatic fever has progressed to rheu-
matic heart disease, surgery is the only option. Without
it, you eventually die. 

What makes the disease particularly tragic is the
fact that it is entirely preventable. Even if the first or sec-
ond incidence of rheumatic fever cannot be stopped,

once early episodes are diagnosed
additional bouts of fever can be pre-
vented through a series of penicillin
injections. 

The average monthly cost of
treating rheumatic fever with peni-
cillin is US$2 – a paltry sum that
can generate a large return in pub-
lic health.

Yet 50 percent of the people in sub-Saharan Africa
live on less than US$1 a day. It should come as no sur-
prise, then, to learn that victims often go untreated and
that repeated episodes of rheumatic fever eventually
lead to rheumatic heart disease. 

Penicillin, which was discovered in 1928, may be
considered one of the world’s first miracle drugs. But the
ability to successfully treat a disease like rheumatic
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LOWERING TEMPERATURES

“Rheumatic fever and rheumatic heart disease are
diseases of poverty. They are diseases of children.
They are unrelated to lifestyle. They kill people in
the prime of their lives and they are almost entirely
preventable using demonstrated strategies that are
cheap and cost effective.”
IAMP background report, Reducing Rheumatic
Fever and Rheumatic Heart Disease, June 2007.

Rheumatic fever and
heart disease are among
the developing world’s

largest killers of
children.



fever usually depends on social, not clinical, factors.
For example, rising family incomes carry with it the
ability to pay for doctors and drugs. At the same time,
as nations become wealthier, they improve their public
health care systems, which make it more likely that the
disease will be treated at an early stage.

In many sub-Saharan countries, half the population
or more is under 20 years of age. Poverty and poor
health systems conspire with the region’s youthful
demographics to make rheumatic fever and heart dis-
ease a serious public health issue. 

In 2006, the Pan African Society of Cardiology
(PASCAR), a group of African health experts who have
joined together in an effort to eradicate rheumatic fever
and heart disease within our lifetime, launched a pro-
gramme designed to address the clinical and public
health issues associated with the ailment. The pro-
gramme has sought to raise awareness about both the
disease and the treatment options available to the pub-
lic and healthcare workers; it has emphasised the need
for enhancing the quality of information available to cit-
izens through increased research
and reporting; and it has urged
reforms in public policies to spur
improvements in health care facili-
ties at the regional and national
level. In short, the programme has
called for a series of measures
designed to more effectively prevent
and treat the disease. 

Proponents estimate that full implementation of the
programme could slash the incidence of rheumatic heart
disease in Africa by 80 percent – from 300,000 to
600,000 new cases annually. In addition, it could help
decrease the number of maternal deaths by curbing the
added risks posed to pregnant women affected by the
inflamed heart muscles that the disease often causes. It
could also help reduce the incidence of stroke among
young people who are currently at risk due to dam-
aged heart valves.

With funding from the World Heart Federation,
PASCAR held its first All Africa Workshop on Rheumatic
Fever and Rheumatic Heart Disease in Drakensberg, South
Africa, in October 2005, which was attended by more
than 40 medical practitioners. This event was followed in
2006 with the launch of two pilot projects in Cape Town.

Drawing on the knowledge and
know-how of doctors, nurses, med-
ical researchers and social workers,
the project has sought to raise pub-
lic awareness of the disease through

a nationwide public information campaign led by South
Africa’s Department of Health. The campaign culmi-
nated in the organization of a ‘nationwide rheumatic
fever awareness’ week, held from 7-13 August 2006. The
success of PASCAR’s public information campaign has
laid the groundwork for expanded media activities in
2007. Indeed it is likely that rheumatic fever awareness
week will become an annual event. 

Over the long haul, PASCAR hopes that it will be able
to live up to its name by expanding its efforts beyond the
borders of South Africa to the entire continent. The
organization welcomes the assistance that has been pro-
vided by the Trieste-based InterAcademy Medical Panel
(IAMP) and, more specifically, the panel’s decision to
join the World Heart Federation in making the ‘control
of rheumatic fever and rheumatic heart disease in devel-
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The ability to treat 
a disease like rheumatic

fever usually depends 
on social, not clinical,

factors.



oping countries’ one of its major initiatives for 2007-
2010. IAMP’s recognition of this health problem will cer-
tainly help bring recognition to our efforts.

The world, particularly the developing world, face
many critical public health problems. Rheumatic fever
and heart disease may not be high on the list of con-
cerns. Nevertheless they are diseases that affect mil-
lions of people, particularly poor, young people in devel-
oping countries. With the development of comprehen-
sive strategies to improve public awareness and with
efforts to adopt and expand long-proven measures for
effective clinical treatment, it is well within our reach to
dramatically curb the incidence of this disease. The fact
that the disease was largely conquered in Europe and
the United States 50 years ago tells us so. 

Rheumatic fever and heart disease are public health
challenges that do not depend on revolutionary break-
throughs in medical research or practices to be over-
come. Success, instead, will be determined by sustained
political will, adequate training of health care providers
and increased awareness among parents, children and

teachers. Plans for routine screening, adequate supplies
of penicillin and the creation of disease registries to
identify and manage known cases will go a long way to
keeping the disease in check. 

All of this can be implemented relatively inexpen-
sively within existing health care systems. The issue,
then, is not whether it can be done, but whether it
will be. ■

> Anthony Mbewu
President, Medical Research Council in South Africa

Cape Town, South Africa
Co-Chair, InterAcademy Medical Panel

Trieste, Italy
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IAMP PLANS 

The Trieste-based InterAcademy Medical Panel
(IAMP), headquartered in Trieste, Italy and operat-
ing under the administrative framework of TWAS,
is a global network of 64 medical academies and
medical divisions within science and engineering
academies dedicated to improving global public
health. In addition to focusing on efforts to mitigate
the incidence of rheumatic fever and heart disease,
the IAMP programmatic agenda for 2007-2010
includes new programmes designed to study and
propose strategies for reducing maternal and peri-
natal mortality in low-income countries, to improve
scientific writing for young scientists and clinicians,
to combat emerging infectious disease and compare
health care quality from a global perspective. It also
includes continued support for the internet-based
mother-child health international network. For
additional information about IAMP, see www.iamp-
online.org.
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In February 2007, TWAS organized a
90-minute session at the American
Association for the Advancement of
Sciences (AAAS) annual meeting in
San Francisco, California, on “these
tiniest of things that could have the
biggest of impacts”. Titled the “Big and Small of It: Nan-
otechnology in the Developing World,” the conference ses-
sion explored the state of nanoscience and nanotechnology
research and development from the perspective of three
developing countries: India, Mexico and South Africa. The
AAAS International Office in Washington, DC, and the
United Nations University Institute for Advanced Study
(UNU/IAS) in Tokyo, generously provided funding for the
event. The following is based on the presentation of J.J.
Molapisi, manager of Emerging Research Areas in South
Africa’s Department of Science and Technology, given in
San Francisco.

A lthough individual scientists in
South Africa have been investi-

gating nanoscience and nanotech-
nology since the field’s initial days of
discovery in the early 1970s, it was
not until 2006 that the government

of South Africa announced a comprehensive strategy for
advancing nanoscience and nanotechnology. Drafted by
the Department of Science and Technology (DST) fol-
lowing 12 months of consultation and study, South
Africa’s parliament officially launched the strategy in
April of last year.

The national strategy for advancing nanoscience and
nanotechnology carefully builds on the foundation
established by South Africa’s overall system of innova-
tion, which has sought to improve research facilities
and to create a workforce well versed in advanced tech-
nologies. The ultimate goal of the nation’s blueprint for
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FEATURE

NANO RISING 
IN THE SOUTH

NANOSCIENCE AND NANOTECHNOLOGY,  THE STUDY AND ENGINEERING OF MATTER
AT THE ATOMIC AND MOLECULAR SCALE,  COULD BE THE NEXT BEST THING IN

SCIENCE AND TECHNOLOGY.  MANY COUNTRIES,  INCLUDING DEVELOPING
COUNTRIES,  ARE BETTING THIS IS  JUST THE BEGINNING OF MUCH BIGGER THINGS
TO COME,  AND THAT NANOSCIENCE AND NANOTECHNOLOGY COULD HAVE AN EVEN
GREATER IMPACT ON SCIENCE AND SOCIETY THAN THE RECENT REVOLUTIONS IN

INFORMATION AND COMMUNICATION TECHNOLOGIES OR BIOTECHNOLOGY.
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innovation is not just to expand the borders of scientific
inquiry but also to improve the quality of life for all cit-
izens. At the same time, it hopes to strengthen South
Africa’s global economic competitiveness.

As with other sectors of the innovation policy, success
in nanoscience and nanotechnology will largely be
defined by the ability to develop and commercialize
new products and services. Therefore a primary goal of
the strategy is to bolster collaboration among universi-
ties, research institutes and the private sector for the
purposes of growing the national economy.

Two clusters – social and industrial – will serve as the
basis of South Africa’s research and development efforts
in nanoscience and nanotechnology. The goal of the
social cluster is to improve the delivery of such basic
needs as water, energy and health.

South Africa is the richest and most scientifically
advanced nation in sub-Saharan Africa. Indeed with a
gross domestic product of US$200 billion, South Africa
ranks 27th among nations in terms
of wealth. Nevertheless, an esti-
mated 12 percent of the population
(some 5 million people) still does
not have access to safe drinking
water and 30 percent does not have
electricity. Life expectancy in South
Africa has fallen to 43 years for
males and 42 for females, a dis-
turbing indicator of the devastating impact of HIV/AIDS.

The government is making a determined effort to
improve health and living conditions across the nation,
especially for its most impoverished and marginalized
citizens. It is pursuing these goals on several fronts and
hopes that investments in nanoscience and nanotech-
nology can contribute to this overall effort.

Nanotechnology, for example, could spur the pro-
duction of cheaper, more effective water filtration sys-
tems that would increase access to safe drinking water,
and the development of more targeted, slow-release

nano-encapsulated pills that could
prove beneficial in the treatment of
HIV/AIDS, tuberculosis and other
infectious diseases.

The goal of the industrial cluster,
in contrast, is to explore how
nanoscience and nanotechnology
can enhance the global competi-
tiveness of South Africa.

The chemical industry, mining and the manufacture
of advanced materials have been identified as sectors
likely to reap the most benefits from national invest-
ments in nanoscience and nanotechnology. These ben-
efits include, for example, more cost-effective mining
techniques and more efficient procedures for the pro-
cessing of minerals and ores.
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Success will largely 
be defined by the ability

to develop and
commercialize new

products and services.

WHAT’S A NANO

Nanoscience and nanotechnology involves the
study and building of matter and compounds at the
scale of 0.1 to 100 nanometres. Since there are 1
billion nanometres in a metre, suffice it to say that
researchers are dealing with very small dimen-
sions. A strand of hair, for example, measures
50,000 nanometres across and a nylon fibre
30,000 nanometres. Viruses range in size from 20
to 300 nanometres. Building things at the scale of
nature’s own building blocks – that is, one atom
and one molecule at a time – provides an opportu-
nity to fabricate materials and devices with great
precision and purpose. As the Nobel Laureate
Richard Smalley (Chemistry 1996) noted: “The
impact of nanotechnology on health, wealth and
the standard of living for people will be at least
equivalent of the combined influences of microelec-
tronics, medical imaging, computer-aided engi-
neering and man-made polymers in this century.”
It’s estimated that some 40 countries are currently
investing in nanoscience and nanotechnology.
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By pursuing this strategy, the government hopes to
build on the nation’s industrial strengths and fully inte-
grate its nanoscience and nanotechnology policy into its
overall efforts for sustained economic growth. 

CAPACITY
To implement the strategy, South Africa’s Department of
Science and Technology has developed a 10-year plan
for capacity building designed to vastly upgrade both the
facilities and expertise for nanoscience and nanotech-
nology research and development. The parliament has
allocated US$26 million to implement the plan over
the next three years. Specific programmes include:

• Acquiring equipment. The strategy calls for the pur-
chase of advanced instruments aimed at creating a
physical infrastructure capable of supporting first-
class basic research and the development of new
nano-products and -services.

• Building human capital. The strategy recognizes that
advances in nanoscience and nanotechnology require
the development of a highly trained workforce capa-
ble of pursuing excellent research, developing inter-
nationally competitive products and implementing
effective marketing programmes. The centrepiece of
this provision is the creation of endowed chairs at
universities and research institutes. Those who
receive these appointments will be expected not only
to conduct their own research but also to supervise
students. The strategy also calls for the funding of
university-based postgraduate programmes designed
to support students seeking advanced training. The
government anticipates that this will help create a
critical mass of expertise in a broad range of nano-

related fields that can be sustained for decades to
come.

• Creating national centres for nanotechnology and a
national centre for innovation in nanotechnology. One
of the centrepieces of South Africa’s nanoscience and
nanotechnology strategy is the creation of national
nanotechnology centres – facilities designed to pro-
vide researchers with advanced instrumentation for
the design, synthesis, modelling and fabrication of
nanotechnology products. The centres are intended to
be multi-disciplinary in nature and solution-driven in
purpose. Not only will they have ample resources to
hire their own research and support staff, but they will
also be open to scientists and technologists in uni-
versities and research institutes in South Africa and
elsewhere. The first two centres, which will be located
at Mintek, South Africa’s leading mineral and metal-
lurgical research and engineering institute in Rand-
burg, and at the Council for Scientific and Industrial
Research (CSIR), one of the nation’s principal multi-
disciplinary scientific and technology research and
development centres in Pretoria, are scheduled to
open this year. In addition to these centres, the gov-
ernment hopes to create a world-class institute for
nanotechnology innovation focusing on the commer-
cialization of nano-based products. This insti-
tute will also be open to scientists from
around the world.

• Supporting flagship projects. While
the strategy will focus on strength-
ening South Africa’s overall capac-
ity in nanoscience and nanotech-
nololgy, it will also provide fund-
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ing for ‘flagship’ projects intended to showcase the
ways in which nanoscience and nanotechnology can
enhance the quality of life for all citizens in such areas
as water, energy and health. These projects include, for
example, the development of nano-drug delivery sys-
tems designed to combat tuberculosis.

• Promoting citizen involvement. The strategy states that
the public should be directly involved in the develop-
ment and implementation of the nation’s nanoscience
and nanotechnology policies and programmes. This is
not only the right thing to do in a democracy; it is the
smart thing to do. Public suspicion and fear of a new
technology often impedes its development. The wari-
ness and, at times, disdain that large segments of the
public have displayed for biotechnology and genetic
engineering in Europe and Africa offers a cautionary
tale for proponents of nanoscience and nanotechnol-
ogy. It suggests that communication with the public
offers the best way forward, especially during the
early stages of research and development. That’s why
one of the key elements in South Africa’s nanoscience
and nanotechnology strategy calls for broad public
access to information and unfettered debate on the
nation’s nano-policies and programmes. South Africa’s
DST, together with other stakeholders (universities,
research institutes and private firms), is developing a
comprehensive suite of public awareness programmes
aimed at fostering public discourse. The programme
is scheduled to begin this year and to be in full swing
by 2009.

• Protecting health and safety. Nanoscience and nan-
otechnology hold great promise for improving the
lives of all South Africans. Nevertheless, like any new

field of research (and especially one with the poten-
tial for so many real-world applications), nanoscience
and nanotechnology pose potential risks that have
yet to be sufficiently scrutinized. Some critics, for
example, contend that nano-particles could adversely
affect the linings of lungs much like asbestos fibres do,
leading to potential health dangers. Other critics sug-
gest that nano-particles are likely to be long-lived in
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NANO ELSEWHERE 

In addition to J.J. Molapisi, two other experts
spoke at the AAAS session. José L. Morán López
(TWAS Fellow 1991), founding director of the
Institute for Scientific and Technological Research
at San Luis Potosi, Mexico, stated that scientists
and small scientific groups in Mexico are conduct-
ing excellent research on nanoscience and nan-
otechnology largely in university departments and
institutes dedicated to basic fields of study in chem-
istry and physics. Moran-Lopez observed, however,
that Mexico does not have a broad-based national
policy or funding strategy, which limits the scope of
research as well as the ability of scientists to tie
their efforts to the nation’s economic development
efforts. D.D. Sarma (TWAS Prize Winner in physics
in 2006), professor of physics and chair of the Cen-
tre for Advanced Materials at the Indian Associa-
tion for the Advancement of Science in Kolkata,
stated that the Department of Science and Technol-
ogy, in India’s Ministry of Science and Technology,
launched a nationwide nanoscience and nanotech-
nology initiative in 2001 and that India currently
spends about US$40 million a year on nano-
research and nano-development. Sarma observed
that while the major research facilities are located
in Bangalore, Chennai, Delhi, Kolkata and Puna,
individual projects stretch from Chandigarh in the
north to Thiruvanantapuram in the south. In addi-
tion, there is growing emphasis on linking research
to development in fields ranging from the next gen-
eration of transistors to more efficient water filtra-
tion systems. Copies of each of the AAAS presenta-
tions are available from the TWAS secretariat at
info@twas.org.
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the environment and we currently do not have enough
information to know what impact these particles could
have on our ecosystems. Advocates of nanoscience
and nanotechnology cannot ignore such public con-
cerns for both moral and practical reasons. In fact,
advocates and scientists alike must proceed cautiously
both to gain public trust and to ensure that no harm
is done to either public health or the environment. It
is therefore necessary to institute policies that support
comprehensive research in a broad range of fields
both in the natural and social sci-
ences, including nano-safety, -reli-
ability and -risk management.
South Africa’s national strategy
sets aside 5 percent of its overall
funds for such purposes.

RESEARCH
South Africa’s overall national inno-
vation programme not only seeks to build infrastructure
and nurture an expert labour force, but also to support
specific projects designed to create products and serv-
ices that have a direct impact on the economy and soci-
ety.

That is also the case for the nation’s nanoscience and
nanotechnology strategy. Indeed successful efforts to
build institutional and individual capacity in science and
technology since the collapse of apartheid in the early
1990s have now made it possible to jump-start projects
in nanoscience and nanotechnology that have direct
applications to social well-being and financial prosperity.
Existing scientific and technological capacity, in effect,
has enabled the strategy for advancing nanoscience and
nanotechnology to get off the mark quickly. Examples of
such projects include:

• Expanding access to safe drinking water. Projects
include the development of nanostructure electrocat-
alytic membranes and zeolite adsorbents for water
purification; magnetic nano-particles and nano-fibre
devices for the removal of toxic elements and organic
pollutants; and nano-membranes to boost the effi-
ciency of water filtration systems. The University of
Western Cape Town, the University of Stellenbosch
and North-West University have engaged in such
research, as has South Africa’s Water Research Com-

mission.

• Improving public health. Projects
include development of platinum
and gold-based nano-complexes as
possible anti-HIV agents; nano-
organo-metallic compounds as
potential treatments for chloro-
quine-resistant strains of malaria;

and development of nano-tubes, nano-fibres and
encapsulated nano-particles as potential delivery sys-
tems for insulin and anti-malarial and anti-retroviral
drugs. Both Mintek and the CSIR, South Africa’s des-
ignated national nanotechnology centres, have made
significant strides in developing slow-release nano-
encapsulated drugs for combatting infectious diseases.
The University of Witwaterrand and the University of
Limpopo, among others, are also working in this field.

• Enhancing the delivery of renewable energy: Broad-
based investigations are taking place for the devel-
opment of inorganic-based nano-membranes to lower
the cost and improve the efficiency of hydrogen fuel
cells and photovoltaic solar cells and panels. Mintek,
CSIR, the University of Johannesburg, the University
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South Africa’s
nanoscience and

nanotechnology strategy
calls for broad public
access to information.
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of Western Cape and the University of Zululand,
among others, are involved in these initiatives.

• Expanding the use of advanced materials and improving
the extraction and processing of minerals and metals:
Projects include research and development of nano-
particle alloys with ultra-hard characteristics capable
of withstanding extremely high temperature and pres-
sure for use in drill bits for mining and the study of
nano-polymers for the manufacture of ultra-hard coat-
ings for use in adhesives and paints. Efforts will also be
made to advance ‘nano-beneficiation’ (the process by
which minerals and metals are separated from waste)
of gold and platinum. South Africa is the world’s
largest producer of both gold and platinum. As a result,
improved extraction and processing methods could
have an enormous impact on the economy. CSIR,
Mintek, the University of Stellenbosh, and iTemba
Labs, among others, are engaged in this research.

VISION
Nanoscience and nanotechnology are among the hottest,
if not the hottest, scientific fields in the developed world.
By some estimates, the European Union, Japan and the
United States are each spending more than US$1 billion
a year on nano-research and nano-development.

But what is also true, yet less well known, especially
outside the global scientific community, is that a num-
ber of developing countries are also investing in the
field in the hopes that they will be able to compete in
this new but rapidly developing area of science and
technology which holds great promise for spurring social
improvement and sustained economic growth.

Peter Singer, Sun Life Chair in Bioethics and Direc-
tor of the Joint Centre for Bioethics at the University of

Toronto, and his team of researchers who have done
extensive studies on nanoscience and nanotechnology in
the developing world, have divided developing countries
into three broad categories to better understand the
state of nano-affairs in the South. The UN Task Force on
Science, Technology and Innovation for the Millennium
Development Project, in its 2005 report Innovation:
Applying Knowledge to Development, subsequently
adopted the same framework.

According to Singer’s paradigm, there are ‘front-run-
ning’ developing countries – most notably, China and
India – where you will find relatively large government
projects, a growing number of patents and the market-
ing of products.

There are ‘middle-ground’ developing countries –
Brazil, Chile, the Philippines and Thailand – where you
also find government projects and a substantial number
of research groups but limited industry involvement
and commercialization.

And there are so-called ‘up-and-coming’ developing
countries – for example, Argentina and Mexico – where
you will not find much in the way of government-organ-
ized funding strategies, but where you do have strong
and growing research groups dedicated to nanoscience
and nanotechnology.

South Africa is listed among the middle-ground
countries. It’s not a bad place to be but, as the nation’s
comprehensive strategy for advancing nanoscience and
nanotechnology, illustrates, it’s not a place where South
Africa wants to be for long.

Rapid implementation of the strategy’s most signif-
icant provisions suggests that South Africa could soon
join advanced developing countries like China and India.
That, at least, is the hope of the South African govern-
ment. Nanoscience and nanotechnology, the govern-
ment has concluded, simply carry too much potential for
improving social and economic well-being for the nation
to be left behind. We firmly believe that we are off to a
good start in a race where only those who fail to par-
ticipate are destined to lose.                                         ■

> J.J. Molapisi
Manager

Emerging Research Areas
Department of Science and Technology

Pretoria, South Africa
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• Chen Zhu (TWAS Fellow 1999)
has been appointed China’s Minis-
ter of Health. He is the second non-
Communist Party member to assume
a post in a state ministry or depart-
ment. The first was Wan Gang, Min-
ister of Science and Technology, who
took office in April. Chen has also
been elected foreign associate of the

Institute of Medicine, US National
Academies for the major contribu-
tions that he has made to the
advancement of the medical sci-
ences, health care and public health.
Chen serves as co-chair of the Inter-
Academy Panel on International
Issues (IAP), vice president of the
Chinese Academy of Sciences (CAS)
and director of the Shanghai Insti-
tute of Hematology at Rui Jin Hos-
pital and Shanghai Centre for Sys-
tems Biomedicine. He is a foreign
associate of the French Academy of
Sciences and foreign member of the
Max-Planck Society, Germany.

CONGRESSIONAL MEDALLIST
• Norman Borlaug (TWAS Associ-
ate Fellow 1985) has received the
US Congressional Gold Medal, the
nation’s highest civilian honour.
Widely regarded as the “Father of
the Green Revolution”, US president
George W. Bush spoke of Borlaug’s
career as a living testament to how

“one human being can change the
world”. M.S. Swaminathan (TWAS
Founding Fellow), Borlaug’s long-
time colleague and friend and the
first recipient of the World Food
Prize in 1987, gave the keynote
address at the award’s ceremony in
which he described Borlaug as “one
of the greatest Americans and
humanists of all times”. Borlaug is
one of only five people to have
received the Nobel Peace Prize, the
US Medal of Freedom and Congres-
sional Gold Medal. The other four
are Nelson Mandela, Elie Wiesel,
Mother Teresa and Martin Luther
King, Jr. 

FUZZY STATISTICIAN
• Sankar K. Pal (TWAS Fellow
1998) has been elected a fellow of
the International Fuzzy Systems
Association (IFSA). Pal is director
and distinguished scientist of the
Indian Statistical Institute. He

founded the Institute’s Machine
Intelligence Unit and the National
Centre for Soft Computing Research
in Calcutta. He is a fellow of all four
Indian science and engineering
academies, the Institute of Electri-
cal and Electronics Engineers and
the International Association of Pat-
tern Recognition. He has received a
number of other honours, including
the G.D. Birla, O.P. Bhasin and S.S.
Bhatnagar awards.

ROYAL FELLOW
• Calestous Juma (TWAS Fellow
2005) has been elected an honorary
fellow of the Royal Society of Engi-
neering in London, UK, for his work
on the role that engineering has
played in development. Juma is pro-
fessor of international development

and director of the Science, Tech-
nology and Globalisation Project at
the Kennedy School of Government,
Harvard University, USA. He is also
a member of the US National Acad-
emy of Sciences, the Kenya National
Academy of Science, the New York
Academy of Sciences and  the World
Academy of Art and Science. Juma is
a recipient of the Pew Scholars
Award, the UN Global 500 Roll of
Honour and the Henry Shaw Medal.

PEOPLE, PLACES, EVENTS

No
rm

an
 B

or
la

ug
Sa

nk
ar

 K
. 

Pa
l

Ch
en

 Z
hu

Ca
le

st
ou

s 
Ju

m
a



47

TW
AS

 N
ew

sl
et

te
r,

 V
ol

.1
9 

No
.3

, 
20

07 SECRETARY GENERAL
• Jean Claude Autrey (TWAS Fel-
low 2004) has been appointed sec-
retary general of the International
Society of Sugar Cane Technologists.
This follows his retirement as direc-
tor of the Mauritius Sugar Industry
Research Institute in Reduit, Mauri-
tius. In his new capacity, Autrey will
advise institutions in Mauritius and
Africa on a variety of sugar-related
topics, especially the use of sugar
cane in the production of bio-
energy. As a world authority on
sugar cane research, he has served
on and chaired various national and
international bodies and has car-
ried out consultancies in more than
20 countries. For his work, he has
been named Commander of the
Order of the Star and Key of the
Indian Ocean.

BOOK AWARD
• Dry: Life Without Water (Harvard
University Press, 2006), edited by
Ehsan Masood, a freelance science
writer and director of The Gateway
Trust in London, and Daniel Schaf-
fer, public information officer of
TWAS, was named a finalist in the
2007 Independent Publisher Book
Awards competition. More than
2,500 books were part of the com-
petition. Dry features stories illus-
trating the diverse lifestyles that peo-

ple currently lead in the dry regions
of the world and the strategies that
they have developed to cope under
conditions of water scarcity.

OBITUARIES
• Godwin Patrick Olu Obasi (TWAS
Fellow 1996) passed away on 3
March 2007 in Abuja, Nigeria. As
Secretary-General of the World
Meteorological Organization (WMO)
from 1984 to 2003, he was at the
forefront in drawing world attention
to the issue of climate change,
notably in convening the Second
World Climate Conference, held in
Geneva, Switzerland, in 1990. He
played an important role in the
negotiations leading to the estab-
lishment of the United Nations
Framework Convention on Climate
Change, the United Nations Con-
vention to Combat Desertification,
the Intergovernmental Panel on Cli-
mate Change, the World Climate
Research Programme, the Global Cli-
mate Observing System and the
Vienna Convention on the Protec-
tion of the Ozone Layer and its Mon-
treal Protocol. Obasi's name is
closely associated with scientific
breakthroughs in his field of spe-
cialization, atmospheric dynamics,
including experiments related to the
West African monsoon and global
atmospheric research. He was hon-
oured by many professional meteor-

ological and hydrological societies,
academies of sciences and universi-
ties throughout the world.

• Gallieno Denardo (TWAS Associ-
ate Fellow 2000) died on 23 July
2007 at age 72. Denardo was an
esteemed physicist who served as
professor of relativity at the Univer-
sity of Trieste and a long-time con-
sultant at the Abdus Salam Interna-
tional Centre for Theoretical Physics

(ICTP), where he was instrumental
in founding and then leading both
the Office of External Affairs (OEA)
and broad-ranging research and
training activities on lasers and
optics. Denardo also served as sec-
retary of the Committee of Physics
for Development for the Interna-
tional Union for Pure and Applied
Physics (IUPAP) and as a member of
the board of directors of the Trieste
International Foundation for Scien-
tific Progress and Freedom. He col-
laborated on several TWAS activi-
ties, often serving on review com-
mittees for the Academy’s research
grants programmes. In recognition
of his accomplishments, he received
honorary degrees in physics from the
University of Pécs in Hungary and
the University of Cape Coast in
Ghana.
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