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The hall is filled with an elite crowd of delegates. The chief 
guest, a dignitary well known in the field, is seated in the front 
row, awaiting to be invited to the dais. A person is giving finishing 
touches to the arrangements at the stage - keeping the glasses and 
water bottles in position, nameplates to match the chairs etc.

The compere now requests the chief guest to occupy his chair 
on the stage and he walks up. But, instead of going straight to his 
chair, he moves towards the person filling the glasses and taps on his 
shoulder. With great surprise, the person with water bottle in hand, 
raises his head and looks at the chief guest. A short conversation 
happens between them and before sitting on his chair, he hugs 
the person, in the presence of hundreds of delegates. All could see 
the person retracting to the back and wiping his tears, in a visible 
display of happiness of the highest order. A great personality has 
identified him as a schoolmate and had expressed his joy in meeting 
him after a gap of decades.

The chief guest did not stop with this. During his speech, he took 
time to express his happiness in being able to meet his classmate 
again - a rare gesture from people who have scaled heights- another 
Sri Krishna - Kuchela rendezvous.

Some may brush it aside as a false humility in expression to 
impress an august audience. That said, why not it be seen as a 
genuine and spontaneous action, with no axe to grind? After all, he 
is already highly respected for his wisdom and does not need any 
more accolades...

Note the words of  Frederick Buechner, American writer: ‘When 
you remember me, it means that you have carried something of 
who I am with you, that I have left some mark of who I am or who 

you are. It means that you can summon me back to 
your mind even though countless years and miles 

may stand between us. It means that if we meet 
again, you will know me.’

 If all of us could remember the paths we 
traversed during our journey through this life 

and the people we met along the way, how different 
the world would be!
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EKL Salutes the Ant

The Ant
The Ant has made himself illustrious
Through constant industry industrious. 
So what?
Would you be calm and placid
If you were full of formic acid?

Ogden Nash

“Go to the ant, you sluggard! Consider her ways and be wise, 
Which, having no Captain, Overseer or Ruler,
Provides her supplies in the Summer,
And gathers her food in the Harvest.”           - The Bible 

At EKL, when we started taking a closer look into the little-known 
'micro' world of the ant, we were amazed by the inimitable ways in 
which they conduct their social life. Their foresight, social habits, 
economic sense and industrious nature have great lessons indeed for 
us to emulate. Collecting their food at the proper seasons, they bite off 
the end of the grain to prevent it from germinating and lay it up in 
cells till needed. No other insect, including the bee, is more laborious 
and selfless; and none is more fondly attached to or more caring of its 
young than the ant. Elderly ants undertake risky jobs, passing on the 
fruits of their hard labour to the younger ones who are yet to live a full 
life. In fact, as we learn more about ants, we develop a great respect for 
this tiny member of the animal world.

Perhaps we should look to the ant as we wait interminably in the 
traffic jams in our clogged highways. Ants are task masters in traffic 
management. They scrupulously follow lane traffic rules, avoid 
collisions, and ensure smooth flow of traffic. The state of traffic in our 
cities could be an indication of the proportionately smaller brains that 
humans have!

Earlier issues of EKL carried articles on ants (Nov.'07, Dec.'07, and 
Aug.'10), its specific field Myrmecology and the related topic Biomimicry 
(EKL Jul.'08, Oct.'09).

Here we present deeper insights into ant life with the hope that a 
closer view of the humble ant's life might prove to be the trigger for us 
to shift into more socially responsible and nature-friendly ways of life.

The EKL Team
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Ants belong to the Order "Hymenoptera," and are said to be closely 
related to sphecid wasps. It is believed that ants first appeared dur-
ing the Cretaceous period and that they had evolved from the wasps 
that had come out during the Jurassic period. Most fossil evidence of 
insects is found in lumps of ancient amber, or fossilized plant resin. 
The oldest known ant fossil was found in Cliffwood Beach, New Jer-
sey, and is estimated to date back 92 million years. But scientists have 
estimated that ants have been living on the earth for more than a 130 
million years.

As ants are social insects, they are unable to live on their own and 
need to live in an organized community or colony. The complex, 
cooperative societies enable ants to survive and thrive in conditions 
that would challenge the individual. Of the estimated 12,000 species 
of ants, within each species there are usually many different types. For 
instance, there are 65 types of the ferocious, Australian bulldog ant.

Most ants are small, usually black, brown or rust in color, though 
there are yellow, purple, green and blue ants. The body structure 
of an ant is typical of almost all insects: six-legged, with a tough 
“outside skeleton” encasing three separate body parts, and with two 
multipurpose antennae. The antennae help ants smell, communicate 
and explore. Some ant species are actually blind. Others have two well-
developed compound eyes, along with three simple eyes.

Ants look much like termites, and the two are often confused- 
especially by nervous home owners. These insects belong 
to the order Hymenoptera, which includes wasps and bees. 
Enthusiastically social insects, ants typically live in structured nest 
communities that may be located underground, in ground-level 
mounds, or in trees. 

There are three kinds of ants in a colony: the queen, the female 
workers, and males. The queen and the males have wings, while the 
workers don’t have wings. The queen is the only ant that can lay eggs. 
The male ants die after mating. Once the queen grows to adulthood, 
she spends the rest of her life laying eggs! Depending on the species, a 
colony may have one queen or many queens. The female workers (the 
ants typically seen by humans) never reproduce, but instead forage 

Ant World
Amazing !!
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for food, care for the queen's offspring, work on the nest, protect the 
community, and perform many other duties.

Ant colonies also have soldier ants that protect the queen, defend 
the colony, gather food, and attack enemy colonies in search for food 
and nesting space. If they defeat another ant colony, they take away 
eggs of the defeated ant colony. When the eggs hatch, the new ants 
become the "slave" ants for the colony. Some jobs of the colony include 
taking care of the eggs and babies, gathering food for the colony and 
building the anthills or mounds.

Many ants such as the common Red species have a sting which they 
use to defend their nest. The common Black Ants and Wood Ants 
have no sting, but they can squirt a spray of formic acid. Some birds 
put ants in their feathers because the ants squirt formic acid which gets 
rid of the parasites. 

At night the worker ants move the eggs and larvae deep into the 
nest to protect them from the cold. During the daytime, the worker 
ants move the eggs and larvae of the colony to the top of the nest so 
that they can be warmer. Army Ants are nomadic and they are always 
moving. They carry their larvae and their eggs with them in a long 
column.

Ants communicate and cooperate by using chemicals called 
pheromones that can alert others of danger or lead them to a promising 
food source. They typically eat nectar, seeds, fungus, or insects. 
However, some species have diets that are more unusual.

An ant queen has a pocket in her head and combs on her feet. After 
her travels through dirt, she combs her body for earth with which to 
grow a garden of fungus in her pocket. When she has found a crevice 
in which to set up housekeeping, she deposits the garden beside her, 
fertilizes it by breaking some of her own eggs. When the rest of the eggs 
hatch into worker-ants, they assume the task of tending the garden. 

Farming by Ants
Fungus farming ants began their agricultural ventures about 50 

million years before humans thought to raise their own crops. The 
earliest evidence suggests ants began farming as early as 70 million 
years ago, in the early Tertiary period. Even more amazing, these ants 
used sophisticated horticultural techniques to enhance their crop 
yields. They secreted chemicals with antibiotic properties to inhibit 
mold growth, and devised fertilization protocols using manure.
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Biomimicry (from bios, meaning life, and mimesis, meaning to 
imitate) is a new discipline that studies nature's best ideas and then 
imitates these designs and processes in an attempt to solve human 
problems. In the words of Janine M. Benyus (an American natural 
sciences writer, innovation consultant, and author) it is the practice of 
using nature as a model to develop sustainable designs and processes.

The core idea is that nature, imaginative by necessity, has already 
solved many of the problems we are facing in daily life. Animals, plants, 
and microbes are the 'engineers' making this happen. They have found 
what works, what is appropriate, and most important, what lasts here 
on Earth. This is the real message of biomimicry: After 3.8 billion 
years of research and development, failures are but fossils, and what 
surrounds us are the living proofs of the secret of survival.

We humans are imitating the best-adapted organisms in our habitat. 
We are learning, for instance, how to harness energy like a leaf, grow 
food like a prairie, build ceramics like an abalone, self-medicate like 
a chimp, create colour like a peacock, compute like a cell, and run a 
business like a hickory forest.

The conscious emulation of nature's ways is a survival strategy for 
us and the path to a sustainable future. The more our world functions 
like the natural world, and in tune with it, the more likely we are to 

Biomimicry 
Innovation Inspired by Nature 

The ant queen sometimes assembles a horde of worker-ants around 
her, carries them around on her strong legs to care for the children 
when they shall be born. The children are so numerous and tiny she 
cannot tend them herself.

An ant queen is subject to rapacious attacks from the workers of 
an enemy family. Like an army they attack the citadel, penetrate to 
the queen's chambers, seize and kill her. When that is accomplished, 
they install their own queen over the subjugated ant city. For example, 
Amazon ants can’t survive without slaves. They attack the nests of other 
ants and kidnap the pupae, and wait for them to develop into adults. 
These slave ants will spend their entire lives working for the Amazon 
ants.                                                                                          [CGS]
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Myrmecology 
Scientific Study of  Ants

Ants make up a significant portion of the Earth's biomass, and col-
lectively are capable teaching us lessons of wisdom from which we 
humans can learn. Ants were the first innovators of many of our most 
fundamental activities, way before we ever perfected farming or hunt-
ing, before we ever established structures of social order or hierarchy. 
Myrmecology, the scientific study of ants or  ant biology, and a branch 
of entomology,  has attracted the attention of scientists during the past 
several decades. 

Ant society has been acclaimed as the ideal form of society by 
myrmecologists  who probe to find new solutions to human problems 
by studying them and mimicking them. Ants continue to be a model 
of choice for the study of questions on the evolution of social systems 
because of their complex and varied forms of eusociality (Greek eu: 
"good/real" + "social"), a term used for the highest level of social or-
ganization in a hierarchical classification. Their diversity and promi-
nence in ecosystems has also made them important components in the 
study of biodiversity and conservation.

The word myrmecology was coined by Dr William Morton Wheeler 
(1865–1937), an American entomologist, myrmecologist and Harvard 

[For details: 
http://www.biomimicryinstitute.org, http://www.interfaceglobal.com]

	Nature runs on sunlight
	Nature uses only the energy 
it needs
	Nature fits form to function
	Nature recycles everything
	Nature rewards cooperation
	Nature banks on diversity

	Nature demands local 
expertise
	Nature curbs excesses from 
within
	Nature taps the power of 
limits

endure on this home that is ours - but not ours alone. And that means 
looking at Nature as Model, Measure, and Mentor

The basic principles of Biomimicry, or the way in which nature 
operates, show the route to sustainability:
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 Ant  brains are largest amongst insects and are mushroom 
shaped.
 An ant brain has about 250 000 brain cells, while human brain 
has 10,000 million.   
 It has been estimated that an ant’s brain may have the same pro-
cessing power as a Macintosh II computer.
 The combined weight of the earth’s ants outweighs that of hu-
mans.
 Ants have the highest population of any animal on earth.
 Strong  in relation  to  their size, ants can carry 10 to 20 times 
their body weight. They work in teams to move extremely heavy 
things.

Ant Facts to Ponder

professor. Wheeler was trained as an insect embryologist, who became 
the leading authority on the behaviour of social insects, achieving 
particular renown for his studies of social behaviour of ants.

The earliest scientific thinking based on observation of ant life was 
that of Auguste Forel (1848–1931), a Swiss psychologist who was ini-
tially interested in ideas of instinct, learning and society. In 1874 he 
wrote a book on the ants of Switzerland, Les fourmis de la Suisse and he 
named his home as La Fourmilière (the ant colony). Wheeler looked at 
ants in a new light, in terms of the social organization and in 1910 he 
delivered a lecture at Woods Hole on the “The Ant-Colony as an Or-
ganism,” which pioneered the idea of superorganisms. Wheeler con-
sidered trophallaxis or the sharing of food within the colony as the core 
of ant society. This was studied using a dye in the food and observing 
how it spread in the colony. 

Another notable activist was Horace Donisthorpe (1870-1951) 
who was an eccentric British myrmecologist, often considered to be the 
greatest figure in British myrmecology. He worked on the systematics 
of ants.

International Union for the Study of Social Insects is an association 
of entomologists from different countries engaged in research of social 
insects (ants, termites, bees, bumblebees, wasps). The Union was 
founded in 1951 in Amsterdam. 

[For details: http://en.wikipedia.org, http://www.iussi.org]
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 Ants have four distinct growing stages - egg, larva, pupa 
and  adult.
 The ant has two eyes, each eye is made of many smaller eyes. 
They are called compound eyes. 
 The abdomen of the ant contains two stomachs. One stomach 
holds the food for itself and second stomach is for food to be 
shared with other ants.
 Ants really do communicate with each other and very effectively 
too, by touching each other with their antennae. They also use 
chemicals called pheromones to leave scent trails for other ants to 
follow.
 They are prolific: the only places  without an indigenous ant 
population  are Antarctica, Greenland, Iceland and some remote 
tropical islands.
 Ants take care of their monarchs very well. A  queen ant can live 
for up to 30 years, while male workers generally survive for only 
a few weeks.
 African driver ants are so vicious they have been known to kill 
humans.
 There are more than 12,000 different species of ant, ranging in 
size from 2mm to 25mm.
 Ants can run so fast that if we could move as quickly as them, in 
relation to their weights, we would be as fast as racehorses.
 The Slave-Maker Ant (Polyergus Rufescens) raids the nests of 
other ants and steals their pupae. When these new ants hatch, 
they work as slaves within the colony.
 Ants cannot actually chew or swallow their food. Instead they 
squeeze out the juice.
 Ants are remarkably tidy. Some worker ants take on the job of 
moving  the nest’s waste to an outside rubbish dump.
 Each colony of ants has its own smell. In this way, intruders can 
be recognized immediately.
[For details: http://news.independent.co.uk, www.infowest.com, 

http://www.lingolex.com/jstefl.htm, http://ants.pbworks.com] 

It’s important to let our kids know we are aware of 
our inadequacies. You have nothing to lose in honestly 
admitting to them that you didn’t do everything 
correctly as a parent. The admission may be the key to 
opening communication and beginning the process of 
healing your relationships with your kids.

- Stephen Arterburn and Jim Burns
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Observe the ant; many have, and extolled 
The discipline, the diligence, almost dogmatic
Decorum that the ant observes.

Stories abound, for children, to learn from the ant
The industrious, purposeful, resourceful insect
Creeping up; nay, marching up and down the walls
The floor, the nooks, the corners and why, even 
The maze beneath the keys of this keyboard, 
Scavenging on the crumbs of cake I consumed.

Averse to taking life, of any form -
(I apologize profuse, to the cockroaches I squash) 
(In the toilet, I converse with the resident spider) 
(Geckoes, I admonish for soiling my sofa)
(The mice that casually run up the shelf nod at me in passing) -

In the case of ants, I will admit 
I have a sneaking suspicion that I am scared;
Am awed, sometimes hate and envy them
The ants that march relentless, I imagine, 
Even expressionless like the Nazis 
Excited, aroused only when 
I torch them with flaming old newspapers rolled
When I scatter turmeric, powdered 
When I spray kerosene, like we spray Endosulfan
Over the poor compatriots of the North
Those dumb idiots, who like these ants 
Which has now slowed down to a crawl,
And some writhe belly up, some struggle and stop
Some ants stumble and fall on legs crooked and then – 

As I converge with my lens on the wriggling mass
It seems to me they are looking up at me – 
And would you blame me, if I am reminded
Of the dozens dead in Kasaragod and dying ?

Tears well up in my eyes - 
As I cut these precious onions.

[Balachandran V] balanpnb@gmail.com

Lord of  the Ants
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Swarm intelligence (SI) is the discipline that deals with the intel-
ligent behavior of natural and artificial systems composed of many 
individuals that coordinate using decentralized control and self-orga-
nization. In particular, the discipline focuses on the collective behav-
iors that result from the local interactions of the individuals with each 
other and with their environment. Examples of systems studied by 
swarm intelligence are colonies of ants and termites, schools of fish, 
flocks of birds, herds of land animals. Some human artifacts also fall 
into the domain of swarm intelligence, notably some multi-robot sys-
tems, and also certain computer programs that are written to tackle 
optimization and data analysis problems.

The concept of swarm intelligence is employed in work in the area 
of Artificial Intelligence (AI). The expression was introduced by Ge-
rardo Beni and Jing Wang in 1989, in the context of cellular robotic 
systems. SI  systems are typically made up of a population of simple 
agents interacting locally with one another and with their environ-
ment. The agents follow very simple rules.  Random, interactions be-
tween local agents are believed to lead to a global "intelligent" behav-
ior, unknown to the individual agents. 

Swarm AIntelligence - based techniques may be used in a number 
of applications. The U.S. military is investigating swarm techniques 
for controlling unmanned vehicles. NASA is investigating the feasibil-
ity of the use of swarm technology for planetary mapping. The Euro-
pean Space Agency is reported to be planning to have an orbital swarm 
for self-assembly and self-defense.

Swarm technology is particularly attractive because it is cheap, ro-
bust, and simple. Airline companies have used swarm theory to simu-
late passengers boarding a plane.  They used an ant-based computer 
simulation employing only six interaction rules to evaluate boarding 
times using various boarding methods. They have also used ant-based 
routing in assigning aircraft arrivals to airport gates.

Swarm intelligence has a marked multidisciplinary character since 
systems with the above mentioned characteristics can be observed in 
a variety of domains. Research in swarm intelligence can be classified 

Swarm Intelligence
In Ant Colony 
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according to different criteria. The use of Swarm Intelligence in tele-
communication networks has also been researched, in the form of ant 
based routing. Basically this uses a probabilistic routing table reward-
ing/reinforcing the route successfully traversed by each "ant" (a small 
control packet) which flood the network. As the system behaves sto-
chastically and is therefore lacking repeatability, there are large hurdles 
to commercial deployment.  
Ant Colony Algorithm

The Ant Colony Optimization (ACO) algorithm is a probabilistic 
technique for solving optimization problems in applied mathematics, 
which can be reduced to finding good paths through graphs. This 
algorithm is a member of ant colony algorithms family, in the area 
of swarm intelligence. Initially proposed by Marco Dorigo in 1992 
in his Ph.D thesis, the first algorithm was aiming to search for an 
optimal path in a graph, based on the behavior of ants seeking a path 
between their colony and a source of food. The original idea has since 
diversified to solve a wider class of numerical problems, and as a result, 
several problems have emerged, drawing on various aspects of the 
behavior of ants. The idea of the ant colony algorithm is to mimic this 
behavior with "simulated ants" walking around the graph representing 
the problem to solve, that is to find the shortest path between a food 
source and the nest. In a series of experiments on a colony of ants, 
biologists have observed that ants tended to use the shortest route.

Ants use the environment as a medium of communication. They 
exchange information indirectly by depositing pheromones (a chemi-
cal produced by insects to communicate their behavior to other mem-
bers of their colony), all detailing the status of their "work". The in-
formation exchanged has a local scope, only an ant located where the 
pheromones were left has a notion of them. This system is based on 
positive feedback (the deposit of pheromone attracts other ants that 
will strengthen it themselves) and negative (dissipation of the route by 
evaporation prevents the system from thrashing). Theoretically, if the 
quantity of pheromone remained the same over time on all edges, no 
route would be chosen. However, because of feedback, a slight varia-
tion on an edge will be amplified and thus allow the choice of an edge. 
The algorithm will move from an unstable state in which no edge is 
stronger than another, to a stable state where the route is composed of 
the strongest edges.

 In ACO, a set of software agents called artificial ants search for 
good solutions to a given optimization problem. To apply ACO, the 
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What would you do to some-
thing threateningly errant, how-
ever dear or expensive, when it 
is clear beyond a doubt that try-
ing to correct it in the extremely 
short time available at our dis-
posal is more costly and hazard-
ous than we can risk ?  Simple - 
DESTROY!  

When a satellite launch vehicle 
sits on the pad ready to take off, 
it symbolizes years of hard work 
of hundreds or even thousands 
of dedicated people. Besides, in 
financial terms, it has cost hun-
dreds of crores of Rupees.  Yet if it 
deviates alarmingly from the in-
tended course during the flight, it 
leaves us little option other than 
destroying it in the larger inter-
ests of life and property on earth.  
A wayward launch vehicle is a 
veritable bomb (though not the 

The Hot Button
A Necessary Evil

Info Bits

optimization problem is transformed into the problem of finding 
the best path on a weighted graph. The artificial ants incrementally 
build solutions by moving on the graph. The solution construction 
process is stochastic and is biased by a pheromone model, that is, a set of 
parameters associated with graph components (either nodes or edges) 
whose values are modified at runtime by the ants. This procedure is 
repeatedly applied until a termination criterion is satisfied. 

For many, ants may be a nuisance at home. But their intelligence 
may help us solve some of our complex problems.       

[CGS]
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conventional warhead) carrying tons and tons of unburnt propellant 
that can cause great havoc.  

There is one person in the Launch Complex, designated as the 
Range Safety Officer, whose has his eyes always glued to the display 
panel showing the instant-to-instant journey of the launch vehicle. 
When the vehicle oversteps the boundary of the permitted corridor, he 
quickly takes the momentous, yet painful decision to destroy (carefully 
thought-out and planned to the last detail in advance, though).  And, 
the decision is executed by pushing the “Destruct” Button !  A radio 
command (Telecommand) then proceeds to the launch vehicle. The 
counterpart segment of the command system located in the launch 
vehicle receives and decodes the command, which finally sets off certain 
explosive devices. These devices disable the solid propellant rockets by 
splitting them open or, in the case of liquid rockets, bursting the tanks 
to drain out the propellants.  Thus, what could turn out to be an 
incalculable disaster caused by a live rocket falling on a landmass can 
be averted.  

Meticulously designed and ultra-reliable though this telecommand 
system is, one always hopes never to call it to service. A telecommand 
system is pretty much like an insurance policy.  Few would take 
out a policy hoping to die in order to get the proceeds.  Likewise, 
a telecommand system is included as an unavoidable risk cover in 
a launch vehicle. The most vital attribute a Telecommand system is 
its two-fold reliability.  It should neither issue, or respond to a false 
command nor fail to execute a bona fide command. 

[P Radhakrishnan]

In Forthcoming Issues
w Skeptic's Dictionary: A Skeptic is a person who will not simply 

accept a knowledge with bias or for mere respect for the person 
who transmitted the knowledge to him. 

w The Internet of Things:  It refers to a network of objects, such 
as household appliances, organised as a self-configuring wireless 
network.

w Walking to Health: An in-depth look at the role of walking in 
leading a healthy life.

w Content-Centric Networking : CCN takes content as a primitive 
- decoupling location from identity, security and access, and 
retrieving content by name - an alternative Internet.

w Executive Meetings: Fine tuning.
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Piper betel belongs to the family Piperaceae. This vine is believed 
to be a native of India and is cultivated throughout Indian Malay re-
gion, Madagascar and the West Indies. The stem cuttings are plant-
ed in parallel rows about two feet apart, and the saplings are twined 
around upright poles. The plant prefers warm, humid conditions, but 
can tolerate some drought. Proper shade and irrigation  are essential 
for the successful cultivation of this crop. Varieties include 'Magadhi' 
from Bihar in India, and 'Venmony Vettila' of Kerala, India. 

The chief constituent of the leaves is a volatile oil varying in the 
leaves from different countries and known as Betel oil. It contains two 
phenols, betel-phenol and chavicol. Cadinene has also been found. 
The best oil is a clear yellow colour obtained from the fresh leaves. The 
Indians use the leaves as a masticatory (the taste being warm, aromatic 
and bitter), together with scraped areca nut and lime.

The heart shaped leaves of this creeper is used to chew along with 
Calcium Hydroxide or slaked lime, Areca nut and tobacco. The lime 
acts to keep the active ingredient in its freebase or alkaline form, thus 
enabling it to enter the bloodstream via sublingual absorption. The 
areca nut contains the alkaloid arecoline, which promotes salivation 
(the saliva is stained red), and is itself a stimulant. This combination 
has been used for several thousand years.

Betel and areca play an important role in Indian culture, especially 
among Hindus. Betel and areca are used in many traditional ceremo-
nies. For example, when paying money to a priest one might place 
money in a betel leaf. It is said to have aphrodisiac properties and 
hence the bride offers it to the groom on the first night. In Kerala, 
women chew betel leaves on special occasions like Thiruvathira, after 
the heavy meal. Children are also allowed to chew it only on that day. 

Betel and areca play an important role in other cultures also. In 
Vietnamese there is a saying that ‘the betel begins the conversation’, 
referring to the practice of people chewing betel in formal occasions 
or ‘to break the ice’ in awkward situations. The betel leaves and areca 
nuts are used ceremonially in traditional Vietnamese weddings. Per 
tradition a groom might offer the bride's parents betel and areca, the 

Piper Betel  
An Uncommon Leaf

General



February 2011Executive Knowledge Lines17

leaf and the nut symbolizing the ideal married couple bound together. 
In Vietnamese the phrase ‘matters of betel and areca’ (chuyện trầu cau) 
is synonymous with marriage.
Medicinal Action and Uses: Betel leaves are used as a stimulant, an an-
tiseptic and a breath-freshener. The oil is an active local stimulant used 
in the treatment of respiratory catarrhs as a local application or gargle, 
also as an inhalant in diphtheria. The juice of 4 leaves is equivalent in 
power to one drop of the oil.

In India the leaves are used as a counter-irritant to suppress the 
secretion of milk in mammary abscesses. The  fragrant karppoora vet-
tila or thulasi vettila though medicinal, is not popular among the pan 
chewers. It is grown in homesteads as an antidote against spider or in-
sect bite. Betel is used to  cure worm infestation. According to Ayurve-
da, chewing areca nut and betel leaf is a remedy for bad breath. 

The betel leaf is used in a number of traditional remedies for the 
treatment of stomach ailments, infections, and as a general tonic. Some 
evidence suggests that betel leaves have immune boosting properties as 
well as anti-cancer properties.

In Papua New Guinea, betel is prepared with a mustard stick dipped 
in lime powder and acts as a stimulant to suppress hunger, reduce stress 
and heighten the senses.

In Malaysia they are used to treat headaches, arthritis and joint 
pain. In Indonesia they are drunk as an infusion and used as an anti-
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Improve your concentration.
Use reasoning and fill  
each row, column and 

3 x 3 grid in bold borders with 
each of the digits from 1 to 9.

Solution on page 43.
[BNN]

EKL SUDOKU #40               HARD 

Improve your 
concentration. Use  
reasoning and fill each 
each row, column and
3 x 3 grids in bold borders 
with each of the digits  
from 1 to 9. 

 8      7  

5 7      3 8 

  4    9   

7  8  1  4  9 

   8  5    

 5   3   1  

3   9  7   6 

 2  6  1  4  

EKL Sudoku 51
[Hard]

biotic. They are also used in an 
infusion to cure indigestion, as a 
topical cure for constipation, as a 
decongestant and as an aid to lac-
tation. In Indonesia, betel is also 
used to cure nosebleeds. Many 
Indonesian women use the leaves 
in bath water after giving birth 
to shrink vaginal canal. It also 
counters unpleasant smells. The 
Indonesian government has en-
dorsed betel leaves (daun sirih) as 
a natural medication against vagi-
nal discharge. 

The high rate of oral cancer in South Asia is thought to be due 
to the chewing of betel preparations; the inclusion of tobacco may 
worsen the risk, but there is also evidence that the areca nut, alone or 
as part of a betel quid, may cause cancer even without tobacco. The 
addition of tobacco leaf to the chewing mixture is a relatively recent 
one, introduced during colonial times a few centuries ago.

[Dr Parvati Menon] mparvati@gmail.com

Character is like a tree and a reputation like  
a shadow. The shadow is what we think of it;  

the tree is the real thing.

- Abraham Lincoln
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Historically, natural dyes were used to color textiles. But, by mid 
1800, chemists began producing synthetic substitutes for them. Ac-
cordingly, only a small percentage of textile dyes were extracted from 
plants in the early part of this century.  Lately,  there has been an in-
creasing interest in natural dyes, with the public becoming aware of 
ecological  problems related to the use of synthetic dyes. Use of natural 
dyes cuts down significantly on the amount of toxic effluent resulting 
from the synthetic dye process. 

In the conventional method, natural dyes used in  textiles are  ex-
tracted by boiling vegetable products in running water. Now, the Ar-
gentine National Institute for Industrial Technology (INTI) is taking 
a novel approach: experimenting with the extraction of pigments from 
agricultural waste through a sustainable process of creating water-solu-
ble natural dyes that may be dry-stored. 

The institute is working on extracting and conserving pigments in 
dust form which can  ensure  their availability in all seasons and ad-
verse climate conditions, while also having a better performance with 
textiles. In addition, the recycling of waste from the agriculture and 
agro-industrial sectors,  is a bonus.

Over the past year,  numerous agricultural materials have been 
tested.  Particularly, the peanut shell pigments showed characteris-
tics  similar to synthetic dyes. Argentina is one of the world's top ex-
porters of peanut, a favourable factor.

The study looks at two benefits: as said earlier, the first is creating dry-
storable, and water-soluble natural dyes and secondly, the ascertaining 
of optimal circumstances for consistent staining and retention over 
time. The major advantages of  this new technique  are that the 
feedstock can be maintained throughout the  year using agricultural 
waste and the direct extraction of the pigment.

Identification of suitable species is  an involved process. So far, 20 
dyes from plant species have been isolated and tested, like, sunflower 

Peanuts for Natural Dyes
From Agricultural Waste

Nature
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husk, parsley, olive, laurel, rosemary and lemon, walnut, peanut and 
onion.  

Unlike textiles dyed with the boiling water method, those colored 
with the extracted dust are more resistant to washing and use. How-
ever, they are very sensitive to light, like all natural colorants. 

In the future, the researchers will also evaluate the application of 
these colorants in other areas besides fashion, like food, cosmetics, 
paint, paper and rubber.

[For details: www.inti.gob.ar    www.apparelsearch.com]

When a natural disaster strikes today, often,  the much wanted 
telecommunication system also fails, disrupting all plans reach  help  to 
people in crisis areas.

Mobile telephone base stations and satellite telephones are of major 
importance in such situations, but they let us down as their infrastruc-
ture collapses during an earthquake or famine. A new generation of 
mobile phone technology has been developed to  make it possible to 
communicate directly from one telephone to another without having 
to rely on base stations in such situations. Mikael Asplund, a doctoral 
candidate of  Linköping University of Sweden  is behind this technol-
ogy, acting as a complement to existing communication channels in a 
crisis. The idea is to use the new generation of mobile phones to send 
messages directly from one phone to another. The advantage of this 
type of spontaneous network is that it can be used by everyone, with-
out any special equipment, and it can be set up virtually instantly to 
solve problems that arise in a specific place.

But such networks bring not only great potential but also challenges, 
as gaps and network partitions can arise, so that nobody can forward a 
message. At the same time the use of batteries necessitates great energy 
efficiency.  Mikael Asplund and team have designed a program that 
overcomes these difficulties when it is run on telephones, making it 
possible to deliver messages under extremely severe conditions.

[For details: http://www.liu.se]

Goodbye, Mobile Base Stations! 
Another Disruptive Technology

Techn Brief
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Readers Say

Vivekananda and Management
Some Comments

T. Ramaswamy's attempt (EKL Jan.'11) to invoke Swami 
Vivekananda's ideas for improving the executive competence of the 
managerial class is welcome. But we should not fail to see that "Corpo-
rate Dharma" militates against the Swamiji's ideal service to "Daridra 
Narayana", the unfortunate poor whom he looked upon as his "only 
God". He was a bigger critic of the capitalist West with its facade of 
democracy. He said, "Constitutional Rule, Freedom, Parliament - all 
these things you hear about, are only a fun." Nor was he enamoured 
of the Indian society dominated by a pseudo-spiritual priesthood. Ac-
cording to him, "The West groans under the tyranny of Shylocks and 
the East from the tyranny of priests." Both of these priests, the capi-
talist greed and the hegemonic priesthood, were charactarised by him 
as the "Scylla and Charybdis" to be avoided. Unless we steer clear of 
them, we cannot reach the goal of an egalitarian society visualised by 
the Swamiji.

I should also like to remind your readers that the Swamiji had 
counselled Dr Palpu, a pioneering social reformer of Kerala, India, to 
establish a reform movement with a spiritual Guru as its head. He had 
the good sense to accept Sri Narayana Guru as his leader. Vivekananda 
must have felt that without spiritual values animating a social reform 
movement, it would not achieve enduring results. The Swamiji 
would not have approved of the contemporary breed of Corporate 
Yogis and Swamis who practice forms of pseudo-spirituality which is 
merely a travesty of his noble ideals. The scams associated with Enron 
and Satyam, among others, should convince us that corporate goals 
pursued by our managerial class are incompatible with the Swamijis 
humanitarian ethics.

[All quotes are taken from Swami Vivekananda Studies in the Soviet 
Union, tr. Harish C. Gupta (Calcutta: The Ramakrishna Mission Institute 
of Culture, n.d.]

Dr G.B. Mohan Thampi 
Former Vice Chancellor, University of Kerala, India

 Spend eighty percent of your time focusing 
on the opportunities of tomorrow rather than  

the problems of yesterday. 
                               - Brian Tracy
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Probiotics Nomenclature:
Microorganisms are identified by a unique nomenclature. For ex-

ample  consider the probiotic  Lactobacillus Acidophilus DD – 1. The 
first term  Lactobacillus denotes the ‘genus’ to which  this bacteria be-
longs to within the global world of bacteria. Genus is  the family name 
of  a group of microorganisms  having  some  characteristics in com-
mon. Acidophilus refers to a particular ‘species’, a smaller subset having 
more closer common characteristics, within the genus Lactobacillus, 
making one species different from other species. For example Lactoba-
cillus Acidophils have characteristics different from that of Lactobacillus 
Rhamnosus. The number  DDS-1  is given to a  ‘strain’ within the spe-
cies Lactobacillus Acidophilus. Each strain of bacteria (microorganism) 
has its own characteristics that are unique to it alone. Usually the ab-
breviated name of microorganisms is used for the sake of  convenience, 
e.g., L. Acidophils DDS-1 refers to Lactobacillus Acidophilus DDS-1. 
This system of  nomenclature helps to uniquely identify a particu-
lar microorganism within the mind boggling number of varieties and 
types of  microorganisms found in this world.
Colony Forming Units: Colony Forming Units (CFU) is a measure 
generally used  to quantify the number of beneficial probiotics that 
may be  contained in a probiotic product. i.e., it indicates the ‘number 
of microorganisms ’ that are ‘capable of multiplying and forming colonies 
’. CFU is taken as a measure  based on the fact that  a single probi-
otic  microorganism can grow and develop into  a colony through cell 
multiplication and each colony thus formed is different from the other 
ones. 
Characteristics of Probiotic 
Species & Strains: 

The genetic information contained within a particular living 
microorganism ultimately  decides its behavior and characteristics. 
Each strain will have its own unique genetic information content 
which makes  each strain of probiotic a unique microorganism with its 

Health and Healing 
Through Probiotics - Part III 

[Continued from EKL Jan.'11]

HealthScape
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own characteristics that are different from other strains. These strain to 
strain variations in the characteristics of probiotics imply that the clinical, 
microbiological and health giving effects of probiotics also vary from strain 
to strain. Different strains in the same species will have several common 
characteristics too. 

Probiotics produce several biochemical substances for their own 
survival and growth. They enable the probiotics to protect themselves 
from various hostile microorganisms and external environmental con-
ditions, to communicate and  interact with (the cells of) the host as well 
as with other microorganisms in their  neighborhood and to digest 
the food material. Some of these biochemical  substances dynamically 
modify the immediate envi- ronment  in which the probiotics live, 
either directly or through further chemical interactions and conver-
sions, so as to make the external environment more congenial for them 
to live and grow. The end products of these chemical processes are 
considered mainly responsible for the different health giving benefits 
of the probiotics.
Fermentation:

For illustration consider  the enzymatic conversion process effected 
by probiotics. Probiotics secrete enzymes which can break down com-
plex organic compounds, mainly carbohydrates, into relatively simpler 
ones, without requiring oxygen. The  energy  released during this  pro-
cess is used by the microorganisms to grow and live. This conversion  
process, enabling  the  micro- organisms to thrive in the absence of 
air (oxygen), is the physiological counterpart of  respiration. The en-
zymatic conversion process effected by the microorganisms is called 
fermentation.

The traditional methods of wine brewing and leavening of bread 
using  Brewer’s Yeast are practical examples of fermentation. The mi-
croorganism in Brewer’s Yeast, Saccharomyces Cerevisiae, split complex 
carbohydrates (starch & sugar) through enzymatic conversion pro-
cesses to carbon dioxide and ethyl alcohol (In leavening the bread, the 
trapped carbon dioxide bubbles cause the bread dough to rise).

Fermentation of milk by L. Acidophilus is taken as a specific  exam-
ple. L. Acidophilus  ferments milk by splitting  the complex milk sugar 
lactose in the milk into a relatively simpler organic product lactic acid. 
The acidic environment created by lactic acid around L. Acidophilus 
protects it from the hostile microorganisms by inhibiting their growth. 
This is a opportunistic advantage for the host too – because if the 
harmful  microorganisms are free to proliferate then they would  ad-
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versely affect the host. Further, by digesting lactose L. Acidophilus saves 
the host from  lactose intolerance, an ailment affecting majority of the 
adult population who cannot digest the milk sugar. If such individuals 
consume milk or other dairy products containing lactose, indigestion 
is the result causing bloating and gas  in the intestines. 

Different species  of probiotics effect  fermentation through some-
what dissimilar chemical sequences, resulting in variations in the fer-
mentation process of one species from another. In general, the end 
products consequent to these varied fermentation processes are  likely 
to be not the same. Obviously if the end products are not the same 
then their impact on the environment around the respective  probiotic 
as well as on the host will also be different. For  example, fermentation 
process of a particular probiotic species may generate any one or more 
of the various organic acids like lactic acid, acetic acid, formic acid, 
butyric acid etc  along with other biochemical substances. e.g., the end 
product of fermentation of L. Acidophilus is lactic acid  whereas that of 
Bifidobacterium Animalis  are lactic acid and ethanol, along with sev-
eral others including formic acid and small amounts of succinic acid. 
The different organic acids produced as the end products of fermenta-
tion, may affect various harmful microorganisms in dissimilar ways.  

Some of the probiotics are capable of breaking down other types of 
food material too, like those containing proteins and fats. The various 
enzymes that probiotics secrete for effecting the fermentation also help 
to completely digest the food material in the host’s intestines, thereby  
preventing the putrefaction of undigested food material.
Curdling of Milk:

When L. Acidophilus alone is used for fermenting milk it produces 
lactic acid somewhat slowly and hence it takes time for the  lactic acid  
to reach concentration levels which can inhibit the growth of undesir-
able microorganisms. Therefore more commonly L. Acidophilus along 
with any two or more of the probiotics like  L. Casei, L. Bulgaricus, S. 
Thermophilus, L. Lactis or B. Bifidium  is commercially used as yogurt 
starters. The combined effect of these microorganisms is not only  to 
produce  lactic acid at relatively much faster rates than if L. Acidophilus 
alone were used but also to produce other organic acids as well. Thus 
the undesirable microorganisms are kept at bay from decomposing 
and  spoiling the fermented milk.

[Dr H. Ganesh]
hganesh@yahoo.com
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It was a wonderful morning in Duodenum 
Street. The Crypt villas were being washed clean by 
the macrophage squad using long antibody brooms. 
The goblet cells and ciliated cells were eagerly waiting 
for the food wagons to arrive. They gave out hopeful 
secretions of digestive juices that stimulated the nerve 
endings, which furiously text messaged to the Stomach 
Street residents that some kind of reminder is needed to make 
Ramkishan get up and start his day. The Antral Street cells took up the 
challenge and produced their vicious acids. The nearby cells protested 
as the pungent acids washed over them. 

Nerve cells again furiously text messaged and Raman, aged 55 
years, retired government servant, stirred. Retirement was weighing 
heavily on him. He had loved his neat little Taluk Office and the 
languorous life there. Peons jumped to his command and the citizenry 
waited for an audience with him. Now he was nobody and even his 
wife called him lazy. Nature could not wait, so he got up, went through 
his morning rituals and made himself a strong coffee. His wife was also 
working; quite ambitious, she was Professor of Physics in the Govt. 
Women’s College. 

Crisp oily Dosas slowly wafted down Oesophagus street. They were 
welcomed by the residents of Stomach Street and the day’s work began 
in earnest. The acids encountered some bacterial and viral terrorists 
who were at once put down firmly. A few escaped into Duodenum 
Street and the harmless among them joined the ranks of the street 
boys. Pesky Eschy with a horde of other long Bacilli welcomed the 
bacilli who joined their gang. They got all the juicy left-overs from the 
prim and proper ciliated cells. Then there were the anaerobes, a bit of 
Oxygen could kill them, so they lived deep in the crypts, fermenting 
all the sugars, releasing large amounts of gases that finally made Raman 
belch and get up from the breakfast table. 

Jayashree and Janaki left on their busy schedules and Raman was left 
to fend for himself. He suddenly remembered that today was his daughter 
Jayashree’s birthday. She would be 16 today. He quickly dressed, got on the 
scooter and went to a bookshop nearby. The owner greeted him and quickly 

The New Delhi Bug
Its Journey Inside
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showed him all the latest English books. He selected one that dealt with 
mythology and fantasy, Jayashree’s favourite read. On the way back, he met 
a few of his friends who had also retired and on a loose end. They had a 
coffee together and discussed politics. One of them mentioned that a private 
Medical College in the suburbs was looking for a good administrative 
officer. He noted down the address. He really had to do something as long 
as he was healthy and able. 

The bacteria that had entered the system in the morning were now 
friends with the resident flora. They were a nomadic lot trying their 
fortunes in lands far and near. They had some news for Kool Kleb, the 
slimy seductress. New genes that gave lots of powers were available in 
certain places called “Hospitals”. Kool Kleb and the naughty Eddy 
Entero were interested. Eddy had a gang of little round friends, the 
street urchins who were with him for all his escapades. The little 
commotion was looked at with some reservations by Pesky Eschy. She 
had a long talk with the conservative Eliza Bacteroides. Live and let 
live was their policy. As long as Raman remained healthy, they could 
exist peacefully, helping him digest and keep off deadly enemies. 
The organized terrorists Creeping Salmons and Bloody Shigs were 
everywhere. As long as the resident flora, the real citizens of Raman 
Country remained alert and active, the terrorists could not harm 
Raman Country. They decided to be alert for any changes that may 
occur in the citizenry and hoped that the nomads with their disturbing 
news would quickly pass out through Colon Street that formed the last 
street out of Raman country. 

It was Jayashree’s birthday, so Raman and family went to a newly 
opened restaurant in town to celebrate. 

It was Eliza who first detected the subtle change in the atmosphere. 
She sent out chemical messages to Pesky who quickly got together 
the law-abiding citizens of Jejunum and Duodenum Street. There was 
an emergency meeting. Plans for controlling the multiplication of 
the Bloody Shigs were made. Yes, Raman was under attack. The juicy 
chicken he had taken was teeming with the Bloody Shigs, because the 
restaurant Chef was not in the habit of washing hands after going to the 
toilet. It just needed a hundred of them to launch a victorious attack 
and they were 500 in all. They made fun of the acids in the Stomach 
Street, hooting and dancing their way into Duodenum Street. Here 
they quietened down a little seeing the serious Eliza and her minions. 
Macrophages wandered near and put out questing pseudopodia. A 
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India) - Antibiotic susceptibilities 
were assessed, and the presence of 
the carbapenem resistance gene 
bla 

NDM-1
 was established by DNA 

studies. We identified 44 isolates 
with NDM-1 in Chennai, 26 in 
Haryana, 37 in the UK, and 73 
in other sites in India and Paki-
stan. Many of the UK NDM-1 
positive patients had travelled 
to India or Pakistan within the 
past year, or had links with these 
countries.”

[Hugh Pennington, 
Prof. of Microbiology, Univ. of 

Aberdeen,Scotland, UK] 

Can We Stop the Indian Superbug?

Courtesy: “The Telegraph”

Carbapenems are antibiotics 
used against the most resistant 
bacteria. A recent development is 
that resistant bacteria producing a 
brand new enzyme that splits Car-
bapenem called carbapenemase,or 
New Delhi Metallo beta lacata-
mase 1 (NDM-1), have been 
found in Britain and that some 
of them have come here from 
the Indian subcontinent. An im-
portant group of such microbes 
the Enterobacteriaceae, particu-
larly Escherichia coli and Kleb-
siella pneumoniae - are important 
causes of infections contracted by 
the sick in hospital. The Antibi-
otic Resistance Monitoring and 
Reference Laboratory in Lon-
don had seen only eight bacte-
rial samples producing such an 
enzyme in the years up to 2007. 
But there were 21 in 2008 and 
more than 40 in 2009. Professor 
Tim Walsh who published about 
NDM-1 for the first time in the 
Lancet, said: “Enterobacteriaceae 
isolates were studied from two 
major centres in India - Chennai 
(south India), Haryana (north 

Antibiotic
Year of 
deployment

Onset of 
resistance

Chloramphenicol 1947 1959

Tetracydine 1948 1953

Erthromycin 1952 1988

Vancomycin 1956 1988

Methicillin 1960 1981

Amptcillin 1961 1973

Ccphalosporirs 1960s late 1960s

Dates of antibiotic deployment for clini-
cal use and the subsequent evolution of 
resistance 5

few of them got caught and were carried away to the police stations 
nearby for questioning. It was routine work for the macrophage squad 
and they did not expect any trouble, after all there were so many new 
bacteria coming in every day. It was just a matter of routine that the 
Lymphocyte Commissioners insisted upon. To their surprise they 
found that these carried some weapons that were not permitted, 
like Toxin guns. The senior Lymphocyte in charge of Peyer Police 
station was angry. He released chemicals that soon had a whole troop 
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of macrophages hunting for more 
Shigs on the loose. Meanwhile Pesky 
and Eliza were busy. They started 
multiplying fast and eating all the 
leftovers quickly. Their strategy was 
simple. Leave nothing for the Shigs. 
When they find that they have no 
food and no space to live, they will 
hurry out or die of starvation. 

Raman was in bed snoring loudly, 
oblivious of all the action going on 
inside him. When he got up in the 
morning, he had a bad taste in his mouth and a bit of loose motion. His 
wife and daughter too reported feeling a little queasy. They decided never 
to go to that restaurant again. They all took rest and lost a working day. 
However, they were right as rain the next day and after Raman saw them 
off, he proceeded to the St.George Medical College, to give his application. 

Kool Kleb was furious. She had expected a great war with a lot of 
dead cells on which she could feast along with the Shigs. Pesky was 
a traitor to the tribe of bacteria. She always wanted to serve Raman 
diligently. He gave us shelter, she said. She could actually live nowhere 
else other than a human intestine, but Kool Kleb was different. Her 
habitat was vast and so she was fearless. She dreamt of the day, bacteria 
would emerge as the only race on Earth. Now her only aim was to find 
out where this place called “Hospital” was that gave bacteria genes 
with great powers. 

Kool Kleb was rejoicing. Raman had taken up a job in the very 
place she wanted to see. The bacteria that flowed in now had a different 
demeanour. They were tougher with enhanced weapons for survival 
.One of them, Simon Cloaca, was her dream idol. He had devised a 
whole repertoire of enzymes to neutralize antibiotics. From him, she 
learnt that antibiotics were chemicals devised by humans to subjugate 
and torture bacteria. These chemicals were used by them extensively in 
hospitals, so that the weak and sickly humans admitted there were not 
killed by the bacteria present inside and around them. Simon Cloaca 
had a secret laboratory in the intestine of a chronic patient called Raju. 
Here he concocted all the deadly genes that manufactured enzymes 
and weird new proteins that were a doctor’s nightmare. Simon had a 
whole gang of similar bacteria recruited by him to spread these genes. 
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Ajay Acineto was his faithful companion and helped him maintain 
wounds, preventing healing. “One gene for every new antibiotic” was 
their policy. Their laboratory was overflowing with these goodies and 

some bacteria even 
snatched them as they 
flowed past. 

Pesky Eschy was 
getting old and more 
set in her ways. She 
disapproved of change 
in any way. When the 
wedding of Kool Kleb 
with Simon Cloaca 
was announced, she 
feared the worst. 
Their children were a 
rowdy bunch and their 

number increased. Eliza had long ago retreated into a deep crypt and 
refused to come out as she disapproved of the goings-on. The Cloacas 
had opened a new shop in Jejunum Street. After all, as Simon said, 
the arms produced in Raju’s intestines had to be sold somewhere. 
There were subsidiary shops in all the nurses and doctors’ intestines. 
Peripheral outlets appeared on the hands of those who did not take 
hand washing seriously or were “too busy” to bother. 

There is a lot of fuss being made about the New Delhi Bug that 
makes a new metallo Beta lactamase enzyme which neutralizes all 
known antibiotics. There is actually a very simple method to reduce the 
infection by this bug. Reduce the antibiotic use and misuse in hospitals. 
Instead, use stricter preventive measures like handwashing, proper 
disinfection and sterilization methods. Engineering courses should 
include programmes on Hospital designing that reduce accumulation 
of dust, makes areas easily cleanable and airconditioning systems into 
which Laminar flow can be incorporated. Less infection means less 
antibiotic use and all resistant bugs will die out as the normal sensitive 
ones like Pesky Eschy (Escherichia coli) take over. 

[Dr Kavita Raja, HoD, Microbiology, 
 Sree Chithra Tirunal Institute for Medical Sciences and 

Technology, Trivandrum]
email: kavita_raja@yahoo.com
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When we happen to spend two or three days as a guest with a 
relative or friend,   there are some basic elements of cyber  courtesy to 
be observed while using the host’s computer system.
w Ask the host’s permission whether you can use the system. Do not 

assume that the computer is there awaiting your fingers to log it 
on. 

w Use the system only to check your mail, send short reply to mails 
and access websites needed for your further travel plans (such as 
confirming train reservation, hotel bookings and so on)

w Never download any executable programs or large attachments. If 
your life will come to a halt if you don’t download some special 
software, the only solution is for you to carry your laptop along. 

w Never use any external device such as pen-drive or camera. You 
may infect the host’s machine with virus or you may carry virus 
through the pen drive.

w Use print needs sparingly - a page or two. Don’t try to exploit the 
presence of a printer by printing a whole e-book.

w Never change the control panel or screen settings
w Never change the options such as internet security level etc.
w Never delve into the host’s documents and directories.(I am sure 

you will not scour through the personal physical files at your host’s 
place!)

w Do not create too many icons on the desktop for your temporary 
files. When you log out, clean up and leave the desktop entries 
exactly as they were when you logged in.

w If you have done something untoward, confess at the earliest 
time; never leave the house without informing the host about the 
anomaly 

Computiquette
Guests, Please Note

Management

Greatness lies not in being strong, 
but in the right use of strength.

- Henry Ward Beecher
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Organizations seldom fail due to managerial blunders.  A blunder 
is something that is far out of the normal; and since it is so noticeable, 
mitigation mechanisms are brought to play.  What becomes really 
dangerous for the organization is a slow and unacknowledged descent 
into poor judgment, while sporting an impression that everything is 
normal.  

Let me explain this with the help of an example from NASA.  The 
launch of Challenger Space Shuttle in January 1986 was eagerly awaited 
by a lot of people around the world.  The star attraction of the mission 
was a school teacher, Christa McAuliffe, who would be there with the 
other astronauts, teaching students from space.  On January 28, 1986, 
Space Shuttle Challenger blasted off from Kennedy Space Center. 
Christa’s parents and a few selected students from her high school in 
New Hampshire were watching from the pavilion.  Other students were 
glued to the TV back at school, while teachers and parents watched 
with pride to see one like them flying to space.  73 seconds after lift-
off, at nine miles above the Atlantic Ocean, Challenger exploded, 
killing all seven astronauts and destroying a billion dollar machine.  
The collective work of thousands of bright people, who together put 
in millions of man-hours, ended in a disaster. Richard Feynman, Nobel 
Laureate in Physics, who was a member of the Presidential Enquiry 
Commission observed that behind the accident there was a “process of 
gradually fooling oneself while degrading standards.” 

It is well-known that the mechanical cause of the Challenger 
accident was the failure of joint seals (O-rings) in one of the Solid 
Rocket Boosters of the Space Shuttle.  Within seconds after lift-off hot 
propellant gases escaped through the joint and produced a flame, which 
penetrated the Shuttle’s external fuel tank containing liquid hydrogen 
and oxygen. Detailed information about the accident is available in 
the public domain, with reports on the website of NASA, and several 
other resources available on the Internet.  What we are discussing here 
are the organizational mechanisms that led to the disaster.

Engineers at Morton Thiokol (the contractors who manufactured 
the Solid Rocket Boosters - SRBs - with the defective O-rings) had 

Normalization of  Deviance 
How Standards get Eroded
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noticed damage in the O-rings in previous launches.  (SRBs give the 
thrust required for lift-off. Around two minutes after lift-off, the SRBs 
detach, drop by parachute into the sea, and are recovered for analysis 
and reuse.) Some of the engineers were convinced about the possible 
catastrophe that would ensue if the organization failed to act on the 
O-ring problem. In a memo dated 31 July, 1985 (six months prior 
to the accident), Roger Boisjoly, engineer at Thiokol, wrote to V.P. of 
Engineering mentioning that the result of failing to act on the O-ring 
problem “would be a catastrophe of the highest order – loss of human 
life.” 

During the night before the launch of Challenger, there was a 
teleconference between Morton Thiokol and NASA.  The engineers 
at Thiokol argued against launching the Shuttle under the extremely 
cold conditions that prevailed at that time.  But in the end, a launch 
recommendation was made by Thiokol.  The V.P. of Engineering, 
who had initially recommended ‘no launch’, changed his decision “by 
taking off his engineering hat and wearing his management hat.” After 
the accident, many experts as well as the media focused attention on 
the failure of NASA and Thiokol managements to heed the warning 
messages.  But most of these accounts do not get to the organizational 
mechanisms that underlie the failure.  As explained by Diane Vaughan 
in her book, “The Challenger Launch Decision: Risky Technology, Culture, 
and Deviance at NASA” we need to understand how organizational 
decision making often goes into ‘an incremental descent into poor 
judgment.’ Diane Vaughan writes:

“In contrast to the conventional interpretations that focus on 
managerial wrongdoing, the book reveals a more complex picture that 
shifts our attention from individual causal explanations to the structure 
of power and the power of structure and culture—factors that are difficult 
to identify and untangle, yet have great impact on decision making in 
organizations.”

In the case of Space Shuttle flights, the parties involved were 
incrementally conditioned by ‘repeated success’ or ‘absence of failure’ 
to accept the deviance in the O-rings.  Marc Gerstein in his book, 
“Flirting with Disaster – Why Accidents are Rarely Accidental” writes: 
“With each successful flight, acceptance of blowby and erosion (of the 
O-rings) grew, even though those symptoms were clear signs that the joints 
were not sealing as they were designed to do.” 
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The term, ‘normalization of deviance’ was introduced by Diane 
Vaughan in her book to denote the process by which situations and 
behaviors that were initially considered as unacceptable, slowly creep 
in and become generally acceptable.  There is a new normal, but with 
negative implications for the organization. Deviance from what was 
originally planned or intended is normalized, meaning, it becomes the 
norm.  This is an unacknowledged and unmitigated deviance, which is 
quite different from the approved deviations in project management.

Normalization of deviance acts in a surreptitious fashion.  With 
repeated success, the warning signals do not grab the attention of those 
who should act on them.  In extreme cases, even explicit warnings are not 
acted upon, with catastrophic consequences.  Examples could be found 
in personal life – addiction to tobacco or alcohol, marital relationship 
and so on. In the business domain, small financial irregularities and 
failure of checks and balances grow into major scams and corporate 
failures. At the larger societal level, environmental deviances tend to 
get normalized because no catastrophe has occurred so far.

World over, the number of people killed in road accidents is about 
1.2 million per year.   Death due to road accidents has become so 
common that the accidents have become part of the norm in many 
parts of the world.  Many cities report three to five deaths per day due 
to road accidents, without eyebrows being raised.  That is an extreme 
case of normalization of deviance – three to five people dying on the 
road in a single city every day of the year is considered ‘normal.’

On November 15, 2010 a residential building collapsed in Delhi, 
killing 67 people. Romesh Sabharwal, an activist and Director at 
Central Bank, said that he had written hundred times to the Municipal 
Corporation of Delhi. Another activist, a table tennis coach by 
profession, Surjit Singh Bedi, said that he had lodged 250 complaints 
with various authorities about the building.  But in an environment 
where violation of building rules had become the norm,  such messages 
went unheeded.  The deviances had got normalized.

Business leaders, as well as administrators responsible for im-proving 
the quality of education, healthcare and public safety should be more 
sensitive to the cancerous effects of normalization of deviance. Initiatives 
for change management and leadership development that do not 
take normalization of deviance into account are unlikely to produce 
the desired impact.  A leadership framework called the 4-D System 
developed by Dr. Charles Pellerin, former Director of Astrophysics 
at NASA and author of How NASA Builds Teams provides a rigorous 
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process for dealing with normalization of deviance in teams and 
organizations.  By focusing on the social context of teams, the 4-D 
model prevents individuals and organizations from falling into the tar 
pit of Normalization of Deviance.

[Jolly Joseph 
Director, Kernox Team Systems 

The article is an edited version of the author’s blog 
on www.kernox.com/blog]

Ten Commandments for the Layman
1. Prayer is not a "spare wheel" that you pull out when in trouble, but 

it is a "steering wheel" that directs the right path throughout.
2. Why a Car's windshield is so large & the rear view mirror is so 

small? Because our past is not as important as our future. So, look 
ahead and move on.

3. Friendship is like a book. It takes few seconds to burn, but it 
takes years to write.

4. All things in life are temporary. If going well, enjoy it, they will 
not last forever. If going wrong, don't worry, they can't last long, 
either.

5. Old friends are gold! New friends are diamond! If you get a 
diamond, don't forget the gold! Because to hold a diamond, you 
always need a base of gold!

6. Often when we lose hope and think this is the end, God smiles 
from above and says, "Relax, sweetheart, it's just a bend, not the 
end!

7. When God solves your problems, you have faith in His abilities; 
when God doesn't solve your problems He has faith in your 
abilities.

8. A blind person asked St. Anthony: "Can there be anything worse 
than losing eye sight?" He replied: "Yes, losing your vision!"

9. When you pray for others, God listens to you and blesses them, 
and sometimes, when you are safe and happy, remember that 
someone has prayed for you.

10. Worrying does not take away tomorrow's troubles, it takes away 
today's peace.                                   [Sourced by: Susy Mathew] 
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	Retrofit to Flush Tanks to Save Water: Billions of toilets are fitted 
with the old-age flush tanks which can dispense only one full tank of 
water even if you want just half of it after urinating. If an attachment 
could be developed to be easily retrofitted to the existing flush tanks, 
giving the option to dispense either full or half tank water as per the 
need, it would be a big step towards water conservation. (EKL Team)
	Anti-DVT Seats: Today's long spells of travel often severely affect 
our health through problems like DVT (Deep Vein Thrombosis) (EKL 
Feb.'09). Here is an idea of a simple mechanism that could be built 
into coach and airline seats to help prevent this. The mechanism should 
periodically adjust the angle of the seats so that the passenger will not 
be 'stiff', being held comfortably, but immobile by the contours of the 
seat. Also, the leg/thigh/shin support section could be split into two 
so that the movements will be asymmetrical and independent for the 
right and the left leg. Observe any person dozing on a couch and you 
could see a variety of movements. Mimicking a few of them once every 
ten minutes or so, ought to help banish DVT.            (U K Panickar)
	Novel Toothbrush: Today, one aims to innovate and save. What 
about the ubiquitous tooth brush? Companies tout the effectiveness 
of their angle, material etc. in cleaning our teeth. But suppose we had 
a 'servo-controlled' one, at a throw-away price and literally at the tip 
of our finger? You could have a short 'finger-glove' sleeve with the 
bristles. This would enable you to use it with unbelievable control of 
angle and reach. Also, you would save a lot of plastic too, as it is only 
a 'vestigial' mechanism. So let us look forward to the days when our 
toothbrushes will be servo-controlled and 'green' too!    (U K Panickar)

Innovation Corner

Wish List
Readers are welcome to sub-

mit innovative, original and un-
published ideas to be considered 
for publication under this col-
umn. The only condition is that 
any such idea should be that of 
the sender. Also, the sender is 
advised to take adequate pro-
tection by himself for the intel-
lectual property right (IPR) of 
the idea being sent to EKL. If 
any of the innovations appear-

ing in EKL are found to be in 
use already, kindly intimate us.  
It may be possible that your ideas 
may pave the way for entirely new 
products or services, beneficial to so-
ciety.         - EKL Editorial Team
Please send your ideas to:

EKL, Knowledge House
Mathrubhumi Road
Trivandrum 695 035
Ph: 91 471 247 2928

e-mail: eklines@gmail.com

Innovative Ideas



38Executive Knowledge LinesFebruary 2011

w So Many Books
 Author: Gabriel Zaid
 Translated by: Natasha Wimmer
 Published by: Sort of Books, London, 2004
 Humankind writes more than it can read. If not 
a single book were published from this moment on, 
it would still take 250,000 years for us to acquaint 
ourselves with those books already written.  So 
Many Books  is an absorbing conversation about the whole point of 
reading, the surplus of titles,  and our own lack of time.   It is a book 
of proposals and arguments and debate about books, from the age of 
Socrates to our own. With cascades of books pouring down on him 
from every direction, how can the twenty-first-century reader keep his 
head above water? Gabriel Zaid answers that question in a variety of 
surprising ways, many of them witty, all of them provocative. 

w ALONE TOGETHER 
 Why We Expect More From Technology and  
 Less From Each Other

 Published by: Basic Books
 If the Internet of 1995 was a post-
modern playhouse, allowing individuals 
to engage in unbridled expression, Turkle 
describes it today as a corporate trap, a 
ball and chain that keeps us tethered to the tiny screens 
of our cell phones, tapping out to write messages to 
stay in touch. She summarizes her new view of things 

thus: “We expect more from technology and less from each other.” 
Turkle begins with the troubling observation that we often seek out 
robots as a solution to our own imperfections, as an easy substitute for 
the difficulty of dealing with others.

A Quick Look
In this column we make a quick look at  some books and articles in mag-

azines which might  kindle your interest.  Readers are also welcome to sug-
gest similar nuggets that they come across, to be included in future issues.

For locating the publication, assistance  from EKL may be sought 
by the readers. (email: eklines@gmail.com)                 - Editorial Team

Books

Author 
Sherry Turkle
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w Insectopedia 
 Author: Hugh Raffles
 Published by: Pantheon Books
 On Aug. 10, 1926, a small monoplane began 
flying missions from Tallulah, La., U.S.A., to assess 
the population of insects in a vertical column of air. It 
was the first time insects had been collected by a plane, 
and the results were astounding. In a square mile, 
rising to 14,000 feet, there were as many as 36 million insects.   The 
amazed researchers found ladybugs at 6,000 feet during the daytime, 
striped cucumber beetles at 3,000 feet during the night.   And at the 
exalted altitude of 15,000, possibly the highest elevation at which any 
specimen had yet been taken, a lone ballooning spider was floating on 
its filaments.  It was evidence of an aerial plankton, an ocean over our 
heads.

w The 2010 Person of the Year - Mark Zuckerberg 
 Mark Elliot Zuckerberg (born May 14, 1984) is  an American 
computer scientist,  best known for creating the social networking site 
Facebook  which is changing how we interact - and what we know 
about each other.  It was co-founded  in 2004 by Zuckerberg and 
classmates Dustin Moskovitz, Eduardo Saverin, and Chris Hughes 
while they were students at Harvard University. In 2010, Zuckerberg 
was named Time magazine's Person of the Year.
 Magazine: TIME   December 27, 2010

w Wisdom Facing Forward
 What it means to have heightened future consciousness. A 
psychologist,  Tom Lombardo, explores the ways in which awareness 
of the future connects with wisdom.
 Magazine: The Futurist    Sept. - October, 2010

w Fixed Mobile Convergence: Challenges and Solutions
 Fixed Mobile Convergence (FMC)  is an emerging technology, which 
aims at integration and creation of a unified communication infrastructure 
from fixed and wireless networks. In this converged communication 
infrastructure, users move across networks and access services seamlessly 
using different devices. Voice and video over IP is one of the emerging  
technologies in the realisation of FMC.
 Magazine: IEEE Communications December 2010

Ar t i c l e s
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Books Scan

Confusious in Blunderland
Book by: T. Ramaswamy
Distributors: Amazon.com

This is a unique book of innumerable 
humorous episodes triggering hilarious 
laughter. The author has brilliantly woven 
these episodes depicting the follies and 
eccentricities of an executive pursuing status, 
perquisites, wealth, material objects and fame. 
The language is simple but elegant.

Confusious the hero, holding various offices during his long career 
is a fictitious character whose follies and blunders forms a galaxy of 
incidents bearing resemblance to reality and is within our normal 
experience. Blunder land represents the country where he lives and 
operates. It has political leadership favoring the operating methods of 
the hero. Specimens of humor can be tasted from some parts of the 
episodes cited below:

“No sensible examiner will ask this question for the final examination. 
Of course I may.”

“I am suffering from Railway Strike. Departure delayed. Arriving 
Thursday”.

“Why should these people bring some fool from outside when I 
am here?”

“I am afraid of these things. Man eater, plague and insurance 
agent. All of them instill the fear of death in me. You are in the third 
category.”

Funny expressions in the book make interesting reading. Some of 
them are - Director General of Mosquitoes, Oak Tree Rule, Goal Post 
Management, Urinary Thrombosis, Anti Harassment Fee, Successful 
Incompetence, Criminal engineering. They have the potential to 
elevate even the dullest minds to higher levels of revelry.

In reality the contents of the book, though relating to a fictitious 
character, fit in with the attitudes, behavior and performance of 
contemporary executives.
The Chapters:
1. Early Life
2. College Days
3. Early Jobs
4. District Chief
5. Commissioner de Industries, 

Unemployment and Training
6. Director Education
7. CEO
8. Commissioner de Labour
9. Director Corruption
10. MDSTC
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The High Performance Entrepreneur
Golden Rules for Success in Today’s World
Book by: Subroto Bagchi, 
COO of  Mind Tree Consulting 
Published by: Penguin Portfolio

This is a must-read for every entrepreneur 
and a great wealth for the reader. This includes 
how to decide when one is ready to launch an 
enterprise, selecting team, defining the values 
and objectives of the company and writing the 
business plan to choose the right investors, managing adversity and 
building the brand. In the Preface of the book  the author Bagchi ob-
serves that the book was written  with a limited and often unsophisti-
cated perspective, and hoped that somewhere a person would say, his 
or her entrepreneurial voyage was helped in some way by reading this 
book. A book’s strength lies not just in what is written in it. It is about 
what you could potentially take away from it.

The author, Subrato Bagchi, one of the co founders of Mind Tree 
Consulting, dedicates this book to the first five hundred Mind Tree 
Minds who were ready to start.

Bagchi explains thread bare how he took many risks and decisions, 
along with his friends in starting a business on their own. He quotes 
extensively the example of Gandhiji who was thrown out of a first 
class train compartment while he was traveling in South Africa even 
though he had a first class ticket.  He writes: “Many historians will tell 
us, in that moment (when Gandhiji was thrown out), freedom was con-
ceived. I believe that Gandhi’s great achievement was not propelled by his 
dislike of the white man who threw him out. There was a higher call and 
a more abundant justification for liberating India with the power of non 
violence.”

In the Chapter “Profile of an Entrepreneur” the author explains 
that the first and foremost attribute of people who need to become 
an entrepreneur is “self-confidence” and he also says that there are no 
exceptions to this rule. He then explains in detail on sensing the right 

11. Excise Commissioner of Police
12. Finance Commissioner
13. Dudbudsman

14. Confusian Humour
15. Last Days

This book is written by one who breathes lives and radiates humor 
and is intended to be of help to relieve stress of the reader seeking 
relaxation. The stress-ridden executives may find it useful.
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opportunity and also choosing the right team. He also explains the 
guiding principles to be followed in choosing the right team.

The Chapter on “DNA, Vision, Mission and Values” deals with 
what “DNA” means for a company. He explains that like every indi-
vidual’s uniqueness lies in the DNA, every organization that is born 
and will continue in time will have its own DNA. This reasoning of 
having a DNA is the reason of its existence and this cannot be changed 
without changing the structure of everything that the organization 
represents. In the same chapter he explains how the founders of Mind 
Tree settled on the “Mission, Vision and Value Statement” of the com-
pany. 
Highlights of the Contents:
w Writing the Business Plan
w	Choosing the right Investor
w	Getting Good people and Keeping them
w	Building the Process focused Organization
w	A Company is known by the Customers it keeps
w	Managing your Money
w	Building your Brand
w	Emergence and Willingness to Change
w	Managing Adversity
w	From Idea to IPO
w	Reasons Start ups Fail 
w	Lessons In Entrepreneurship from the Indian I T Industry.

He ends the book by saying the following in the “Last Word”: “And 
lest I forget, no amount of reading about romance is equal to the act of 
falling in love. Like the many books on romance, I hope this one will only 
help you in some small way every now and then. But remember the actual 
experience is in the enactment.”

EKL Sudoku 51
Solution

Solution

9 8 3 5 6 2 1 7 4 
5 7 2 1 9 4 6 3 8 
1 6 4 7 8 3 9 2 5 
7 3 8 2 1 6 4 5 9 
4 9 1 8 7 5 3 6 2 
2 5 6 4 3 9 8 1 7 
3 1 5 9 4 7 2 8 6 
8 2 9 6 5 1 7 4 3 
6 4 7 3 2 8 5 9 1 
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TIME 
The 50 Best Inventions of 2010
November 22, 2010

This special issue of TIME presents 50 most 
innovative breakthroughs in science, technology 
and the arts of the year 2010. 
Here is an example: Bloom Box Fuel Cell

It has always been a dream of many to have 
a small power plant at the backyard, capable of supplying all the 
electricity needed, be it a home, business, industry... The Bloom Box 
Fuel Cell or a small power plant-in-a-box, by a Silicon Valley start up, 
Bloom Energy, is an innovation by an Indian-American rocket scientist 
Dr K.R. Sridhar, providing distributed power generation, allowing 
customers to efficiently generate  their own electricity on-site.

The Bloom Box - about half the size of a shipping container- consists 
of a stack of ceramic disks coated with green and black "inks." The 
disks are separated by cheap metal alloy plates. The fuel source which 
is natural gas or methane  and oxygen are fed in, the whole thing is 
heated up to 1,000 degrees Celsius, and electricity comes out. 

They already have customers- Google powering some of its 
datacentres, eBay powering its campus, Fedex,  Walmart, Coca Cola, 
Staples etc. at a cost of about $800,000 each. 
Here are the year's  some more notable inventions: 
w	iPad 
w	Amtrak's Beef-Powered Train 
w	Google's Driverless Car  
w	Better 3-D Glasses 
w	Responsible Homeowner 

Reward Program 
w	Electric-Car Charging Stations 

w	The Straddling Bus 
w	Road-Embedded Rechargers 
w	Terrafugia Transition 
w	The Plastic-Bottle Boat 
w	The Malaria-Proof Mosquito 

and The Mosquito Laser 
w	Neo Nurture Incubator 

 As a final word of appreciation for this book I would like to add 
that this is more than just a guide; this is a book that will tap the 
entrepreneurial energy in you.

                   [Ashok Sharma]
ashoksharma46@gmail.com

Journals Scan
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DISCOVER 
Expanding Your Universe
November 2010

A panel of experts convened in 2007 by the 
prestigious Institute of Medicine of the National 
Academies, U.S.A. estimated that ‘well below 
half ’ of the procedures doctors perform and 
the decisions they make about surgeries, drugs, 
and tests have been adequately investigated 
and shown to be effective. The rest are based on a combination of 
guesswork, theory, and tradition, with a strong dose of marketing by 
drug and device companies. Doctors are often as much in the dark 
as their patients when they implant new devices, perform surgery, or 
write prescriptions. The U.S. Food and Drug Administration (FDA) 
regulates drug and, devices, and many tests, but it does not control 
how doctors use them and has no control at all over surgeries.  Lack of 
strong oversight means doctors often have limited information about 
side effects, even from products and procedures used for years.

Of course, some treatments don’t have to be studied. Penicillin, for 
example, is an accepted drug for pneumonia. But a surprising number 
of treatments are later found to be useless or harmful when they are 
finally put to the test. A detailed discussion on topics related to these 
aspects appears in this issue of DISCOVER.
Highlights of Contents:
w	Is Anybody Out There? Four top astrobiologists talk about the lat-

est breakthroughs in the hunt for another living world. 
w	The Bionic Man: Motivated by his own double amputation 28 

years ago, MIT biophysicist Hugh Herr has taken prosthetic legs 
to an astonishing new level of functionality and realism. Next up: 
artificial limbs controlled by the body’s own nerves.

w	eLegs Exoskeleton 
w	EyeWriter 
w	Lab-Grown Lungs 
w	3-D Bioprinter 
w	Faster-Growing Salmon 
w	Body Powered Devices 
w	Power-Aware Cord 

w	The (Almost) Waterless 
Washing Machine

w	Spray-On Fabric 
w	The English-Teaching Robot 
w	Sarcasm Detection 
w	Less Dangerous Explosives 
w	First Synthetic Cell 

[For details: www.time.com] 
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International Year of  Chemistry 
The United Nations designated 2011 

the International Year of Chemistry (IYC) 
to recognize the contributions of chemistry 
to the well-being of humankind. IYC 
was developed under the auspices of the 
United Nations Educational, Scientific and 
Cultural Organization (UNESCO) and the 
International Union of Pure and Applied 
Chemistry (IUPAC). 

A key IYC element is the "Global Expe riment“ designed by 
IUPAC for school children of all ages on all con tinents. The theme 
of the experiments is ' Water Quality and Purifica tion.'   The results 
will be published at the end of 2011 on an interac tive electronic 
map of the world.
Goals of IYC 2011:
w	Increase the public appreciation of chemistry in meeting world 

needs 
w	Encourage interest in chemistry among young people 
w	Generate enthusiasm for the creative future of chemistry 

w	Cosmic Blueprint of Life: Chemical reactions between the stars 
may have seeded Earth with the raw materials for life. They may 
have done the same throughout the universe.  

w	Big Game Theory: Physicists crack the code for what makes a great 
poker player: math skills, a grasp of probability theory, the ability to 
spot subtle patterns, and enormous patience. 

w	Reckless Medicine: Our medical system suffers from a frightening 
lack of reliable information about which treatments are safe and 
effective, experts warn. Some companies are happy to keep it that 
way. 

w	What it takes to read a mind.
w	The Brain: Why a simple math problem can trigger a traffic jam in 

your head.                                            [Source: EKL Info Library]
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The Last Word
Prayer is not asking. It is no longing of the soul. It is daily 

admission of one’s weakness. 
                                   - Mahatma Gandhi
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