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The apathy of the people is enough to make every statue leap from 
its pedestal and hasten the resurrection of the dead.

         - William Lloyd Garrison
Most of us are living in places dotted with statues of many, 

supposedly, eminent people, decorated with inscriptions on them.  
Have I ever read them on any of these monuments?  I asked myself: 
No, I should admit.

Many of my friends also opined not having read any such writings. 
The reason for this apathy? Primarily, no one wants to take the pains to 
go near a statue, simply because it does not offer any comfort - a little 
shade on a hot sunny day or shelter when there is rain.

In place of these inanimate monsters in granite or marble, if it 
were a tree, some would have often taken shelter under its canopy. In 
other words, if a tree were planted in memory of the dignitary and a 
plaque erected near it, with a life sketch and picture, the message would 
have reached thousands of people  But then, the motives of the people 
running around to erect a statue are something else. A tree planting, 
obviously, is not that lucrative.

Fed up of  the misuse of opportunities by vested interests, 
government has come out with some guidelines for  erecting and 
maintaining statues  - a statue  should not cause hindrance to traffic 
movement; erecting statues of the same person in more than one place 
is discouraged. Statues of religious heads, known for social service than 
religious activities, can be considered in exceptional cases.

Auburn University of U.S.A. has stipulated that statues or 
monuments will be erected in the campus only for persons and entities 
that have made outstanding or meritorious contributions  or have 
attained the highest level of distinction in their fields of endeavour.  

It is high time this statue business is shelved and in its place better 
methods like tree planting for remembering the great men introduced. 
Taking cue from advanced technologies,  a Q R Code (Quick Response 

Code - EKL May '11) may be given in the plaque  and 
the visitors could use their smart phone to go to a 

website depicting all details of the dignitary. Times 
are changing and we have to make best use of the 
technologies. 

Many souls may be squirming in the grave 
seeing the apathy of the people and can't resurrect to 
fight back, obviously.

 N T Nair
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Nature Lines

Botanically known as Artocarpus hirsutus Lam (Moraceae), Indian 
Durian alias Ayani Fruit is the small fruit of a large evergreen tree 
(Anjili in Malayalam language), native to South India. It is endemic to 
the Western Ghats of India with leaves alternate and simple with latex. 
The flowers are in axillary inflorescence and fruit is a syncarp, cylindri-
cal, green in colour before it becomes ripe. The tree is commonly seen 
in semi-evergreen and moist deciduous forest, in the mountain belts 
in Karnataka and Tamil Nadu, and throughout Kerala. It is grown in 
many regions of southern India, mainly for the wood, rather than for 
the fruit. The timber and fruits are locally traded. The price of anjili 
timber is high, compared to other varieties of wood in common use.

In Malayalam, it is also known as Ayani, and Ayani plavu; in Kan-
nada, it is Hebbalasu and Kadu halasu; in Tamil, Kattupula, Aiyini 
pala, Kurangu pala and Pei pala; and in Telugu, Adavi panasa. In 
English it is called ‘wild jack’ or ‘jungle jack’.

Anjili grows from sea level to land upto 1000m elevation, where the 
annual rainfall is 1500mm or more. Strangely, the tree grows better 
in low land areas. Anjili can grow to a height of 45m with a girth of 
about 4.5m. 

Ayani Fruit
The Indian Durian
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Use of Fruit as Food
Anjili is a cousin of jackfruit tree which is called plavu in Kerala. 

Jackfruit tree  normally does not grow as tall as anjili. Its wood is ideal 
for furniture and the fruit, jackfruit (EKL Feb. 2007) is the largest 
tree borne edible fruit in the world, with several culinary uses. Chakka 
is the common Malayalam name for fruits which resemble jackfruit. 
For example, breadfruit is called "kada chakka", sweet plum, “aatha 
chakka”, the fruit of anjily, “anjily chakka”, and pineapple, "puruthi 
chakka". Anjili (Ayani) chakka is distinguished from the common jack 
fruit (Artocarpus heterophyllus) by the smaller and almost spherical or 
cylindrical, size and shape. The fruit is densely covered with numerous 
small spine-like thorny projections. Compared to jackfruit, the fleshy 
edible portion (perianth) is smaller, thinner and ripening to reddish 
yellow.

On ripening, the colour of the fruit changes from green to orange. 
The skin is easily removable with palm fingers, and the fleshy fruitlettes, 
each with a single seed, is readily consumable. The seed gets separated 
from flesh, in the mouth, and is pushed out. Seeds, if collected and 
roasted, are tasty for consumption. During the ripening season, the 
fruits become a substitute for occasional food for poor people. Many 
consume it as a tasty fruit. Consumption in normal quantities does not 
pose any health problem. Usually, it is treated as common man’s food.

Jackfruit is huge but Aani fruit is comparatively small in size with a 
distinctive flavour. Its texture is a bit like mangosteen. It looks similar 
to Durian (EKL April 2012), in shape and smell. Inside the fruit, 
fruitlettes in large number are centered around a stem. The thin layer 
of flesh of each fruitlette is light reddish in colour, creamy, pleasantly 
smelling and tasty. Irrespective of the similarity to jackfruit, the taste 
and texture are quite different. It is softer, with a taste that reminds 
chocolate custard or the like. Plucking the fruits can be a problem as 
the trees are big, and grow to great heights. The birds and the squirrels 
love the fruit and play an important role in propagating the tree. They 
scatter the seeds far and wide.
Use of Wood

Felling of anjili tree for commercial use of wood can be done when 
the tree is over 50 years old. The durable timber, after removing the 
skin and the thin outside layer, is similar in quality as teak. It can resist 
white ants and fungus, and survives well in saline water.

In old buildings anjili wood was used for roofs, ceilings, walls, doors 
and windows. Even in many modern houses this wood is preferred for 
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Energy Lines

Petroleum or crude oil is one of the very few natural resources 
from which a variety of products necessary for everyday human life 
is obtained. Asphalt, diesel fuel, fuel oils, petrol (gasoline), jet fuel, 
kerosine, liquefied petroleum gas, lubricant oils, paraffin wax, tar, 
petrochemicals, etc. are some such products. Petroleum is a mixture 
of gaseous, liquid, and solid hydrocarbon compounds that occurs in 
sedimentary rock deposits throughout the world. In the crude state, 
petroleum has little value but, when refined in oil refineries, it yields a 
number of products as mentioned above. The component compounds 
in petroleum have different boiling temperatures, and they can be 
separated into a variety of fractions through petroleum processing. 
With the variation in the composition of petroleum, the proportions 
in which the different fractions occur vary. Some crude oils have 
higher proportions of lower-boiling components, while some others 
have higher proportions of asphaltic components.

Petroleum processing involves a series of steps for its conversion 
into products with desired qualities, according to the demand for each. 
Generally the refinery is made flexible so as to change operations as 
necessary. For example, thermal processes convert excess heavy fuel oil 
into gasoline, with coke as the residual product, or vacuum distillation 
processes separate heavy oil into lubricating oil stocks and asphalt.

Petroleum
Source of  Products of  Everyday Life

doors, windows, their frames and furniture. Chakram, a giant water 
wheel that irrigates the paddy fields, is made of anjili. One of the major 
uses for anjili wood is for making water transport vessels, from tiny canoes 
to sea going dhows and fishing boats. The famous houseboats of Kerala are 
made of anjili wood. So are the snakeboats and other racing boats. This 
wood is also used for building truck bodies. In fact, anjili wood has an 
important role in the field of wooden construction. 

[CGS]
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In the petroleum refining process, the feedstock of crude oil flows 
through one or more pipes arranged within a large furnace where it is 
heated to a temperature at which a predetermined portion of the feed 
changes into vapour. The heated feed is introduced into a fractional 
distillation tower where the liquid portions pass downward to the 
bottom of the tower and are pumped away, while the vapours pass 
upward through the tower and are fractionated into gas, oils, kerosine, 
and naphthas.

During petroleum processing, large hydrocarbon molecules in 
petroleum break into smaller molecules when they are heated are 
known as cracking. Petroleum products are obtained at different 
cracking conditions decomposing higher-boiling materials into lower-
boiling products. The majority of the thermal cracking processes 
use temperatures of 455–540°C and pressures of 100–1000 psi. For 
example, the feedstock (reduced crude) is preheated by direct exchange 
with the cracking products in the fractionating columns. Cracked 
gasoline and heating oil are removed from the upper section of the 
column. Light and heavy distillate fractions are removed from the 
lower section and are pumped to separate heaters. Higher temperatures 
are used to crack the more stable light distillate fraction. The streams 
from the heaters are combined and sent to a soaking chamber where 
additional time is provided to complete the cracking reactions. The 
cracked products are then separated in a low-pressure flash chamber 
where a heavy fuel oil is removed as bottoms. The remaining cracked 
products are sent to fractionating columns. 

Vacuum distillation is used in petroleum refining to separate the 
less volatile products, such as lubricating oils, without subjecting the 
high-boiling products to cracking conditions. Operating pressure for 
vacuum distillation is usually 50–100 mm of mercury. This means, a 
heavy gas oil that has a boiling range in excess of 315°C at atmospheric 
pressure may be obtained at temperatures of around 150°C, and 
lubricating oil having a boiling range in excess of 370°C at atmospheric 
pressure may be obtained at temperatures of 250–350°C. Atmospheric 
and vacuum distillations are important in refinery operations.

Delayed coking is a thermal process for converting residua into lower-
boiling products, such as gases, naphtha, fuel oil, gas oil, and coke. It is a semi-
continuous process in which the feedstock is introduced into a product  
fractionator where it is heated and the lighter fractions are removed as 
side streams. Gas oil, often the major product of a coking operation, 
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serves primarily as a feedstock for catalytic cracking units. The coke 
obtained is typically used as fuel, in electrode manufacture, and 
production of chemicals and metallurgical coke, after removing sulfur 
and metal impurities. 

Catalytic cracking is regarded as the modern method for converting 
high-boiling petroleum fractions, such as gas oil, into gasoline and 
other low-boiling fractions. The usual commercial process involves 
contacting a gas oil faction with an active catalyst at a suitable 
temperature, pressure, and residence time so that a substantial part 
of the gas oil is converted into gasoline and lower-boiling products, 
usually in a single-pass operation.

The use of hydrogen in the thermal processes of a petroleum feedstock 
will prevent many of the coke-forming reactions and enhance the 
yields of the lower-boiling components, such as gasoline, kerosine, and 
jet fuel. Nondestructive hydrogenation is used for improving product 
quality without appreciable alteration of the boiling range. Nitrogen, 
sulfur, and oxygen compounds undergo reaction with the hydrogen, 
forming ammonia, hydrogen sulfide, and water, respectively. Unstable 
compounds that might lead to the formation of gums or insoluble 
materials are converted to more stable compounds.

According to crude oil composition and demand, refineries can 
produce different shares of petroleum products. The largest share of 
oil products is used as various grades of fuel oil and gasoline. These are 
blended to give jet fuel, diesel, heating oil and heavier fuel oils. Heavier 
fractions are used to produce asphalt, tar, paraffin wax, lubricating oil 
and other heavy oils. Refineries also produce sulfur, sulfuric acid, and 
other chemicals to produce materials like plastics.

Petrochemicals extracted from petroleum are often sent to 
petrochemical plants for further processing. They have a vast variety 
of uses. They are commonly used as monomers or feedstocks for 
monomer production. Some of them such as alpha-olefins are often 
used as monomers, although aromatics can also be used as monomer 
precursors. Polymer materials are used as plastics, elastomers or fibres, 
or possibly as some intermediate forms of these material types. Some 
polymers are used as gels or lubricants. Petrochemicals can also be used 
as solvents or as feedstock for producing solvents, and as precursors 
for a wide variety of chemicals and substances such as vehicle fluids, 
aurfactants for cleaners, etc.

[CGS]
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Renewable energy research 
requires light sources that generate 
a near-perfect solar spectrum to be 
used in testing the performance and 
efficiency of photovoltaic materials. 
Researchers at National Institute of 
Standards and Technology's Physi-
cal Measurement Laboratory in 
Colorado have devised a laser-based 
solar simulator of sunlight that may 
satisfy this need. 

This novel device produces a 
spectral distribution almost identi-
cal to sunlight at wavelengths from 
450 to 1750 nm, doing it in a 
readily-focused beam that can be 
easily adapted to examine the latest generation of nanoscale, multicell, 
and multilayer PV configurations. 

The xenon arc lamp, currently used for testing PV materials, has 
some limitations. As the light is emitted in every direction it is quite 
difficult to focus or propagate it. In addition, it is not ideal for testing 
recently developed multi-junction materials in which individual sec-
tions are tuned to respond only to a particular spectral band.

The new idea is to exploit a technology that had just become 
commercially available: a "super-continuum" white-light laser system. 
Dennis and Schlager, the researchers, produced a design that makes 
controllable spectral modifications to the super-continuum light and 
uses the output to illuminate different PV materials.

 [For details: http://www.nist.gov]

Simulating the Sun 
To Test Photovoltaic Materials

Whatever you can do or dream you can, begin it. 
Boldness has genius, power and magic in it.

- Johann Wolfgang von Goethe

Energy Lines
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A young man called Rama Swami died an untimely death.
His parents, wife and nine year old son were crying bitterly sitting next 

to his dead body.
They all happened to be disciples of a holy man whom they called 

'Maharaj Ji'.
When Maharaj Ji learnt that Rama Swami had died, he came to visit 

the family.
He entered the house and found the family wailing inconsolably.
Seeing Maharaj Ji, the wife started crying even louder.
She sobbed saying, "Maharaj Ji, he has died too early, he was so young...
Oh! I would do anything to make him alive again. What will happen 

to our son?
I'm so helpless and miserable."
Maharaj Ji tried to pacify the crying lady and the old parents, but the 

loss was too much for them to come to terms with so easily.
Eventually, Maharaj Ji said, "alright, get me a glass of water."
Maharaj ji sat near the dead body and put the glass next to it.
He said, "now, who ever wants that Rama Swami should become alive 

again may drink this water.
Rama Swami shall come back to life, but the person who drinks the 

water shall die instead!"
Silence..!
"Come, did you not say that Rama Swami was the sole bread winner 

of the family?
Who would die instead of him?
It is a case of fair exchange, isn't it?"
The wife looked at the old mother and the old mother looked at the 

wife.
The old father looked at Rama Swami's son.
But no one came forward...
Then Maharaj Ji said to the old father, "Babuji, wouldn't you give your 

life for your son?"
The old man said, "well, I have my responsibility towards my wife. If I 

die who will look after her?
I cannot offer my life to you."
Maharaj Ji looked questioningly at the old woman and said, "Amma?"
Amma said, "My daughter is due to deliver her first baby.

 Who will Volunteer?
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She will be coming to stay for a month...
If I die who will look after her and the newborn.
Why don't you ask Rama Swami's wife?
Maharaj Ji smiled and looked at the young widow.
She widened her tear filled eyes and said, "Maharaj Ji, I need to live 

for my son...
If I die, who will look after him? He needs me.
Please don't ask me to do this sacrifice..
Maharaj Ji asked the son, "well little boy, would you like to give your 

life for your father?"
Before the boy could say anything, his mother pulled him to her breast 

and said,..
"Maharaj Ji, are you insane?..
My son is only nine. He has not yet lived his life.
How could you even think or suggest such a thing?"
Maharaj Ji said, "Well it seems, that all of you are very much needed 

for the things you need to do in this world... It seems Rama Swami was 
the only one that could be spared...

That is why god chose to take him away.
So shall we now proceed with his last rites?... It's getting late..
Having said that, Maharaj Ji got up and left.
God's plan is impeccable.
Sometimes man is unable to understand god's design.
The time of entry and exit for each one of us, is in god's hands.
It is his prerogative alone to pluck the flower he wishes to.
It is nobody's prerogative to question his will.
In the words of Dada, "we tend a plant only when the leaves are green;
When they become dry and the plant becomes a life-less stick, we stop 

loving it.
Love lasts as long as life exists.
The rest is only memories of happy times..!

 [Sourced by: K Rajagopalan, Hyderabad]

Renew, release, let go. Yesterday's gone.  
There's nothing you can do to bring it back.  

You can't 'should've' done something. 
You can only DO something. Renew yourself. 
Release that attachment. Today is a new day!"

- Steve Maraboli 
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Health Lines

India needs blood for its ailing and sick. We are in constant short-
age as this is one drug that must come from another human being and 
no machine can be put in high gear to up production in times of need.

There are some facts that I must impress on you. Blood saves lives. 
Blood can be procured only from another human being. People need 
to come forward and donate blood generously- not to celebrate a poli-
tician’s or film star’s birthday, but to register as a donor in a blood 
bank of their choice and willingly go forward to donate when their 
blood is required. This is because blood has a definitive shelf life, and 
there isn’t much purpose in creating a glut - it must be available when 
needed. Blood donation does not harm an individual. His fitness for 
the same is tested. Also, the blood donated by a person is exhaustively 
tested before giving it to a patient. Every effort is made to see that it 
is disease free.

Blood banks are licensed more stringently than 2G and coal blocks 
- probably because they do not make much money. The doctors and 
staff manning them are highly qualified and trained as most of the 
equipment is state of the art. Blood is not ‘sold’. The cost levied on the 
patient is the cost of testing the blood against diseases mandated by the 
government. Why does the price differ, you may ask? Because some 
hospitals test beyond the government mandate to ensure additional 
safety. You can get the same dosa or chana batura both from the road 
side eatery and the five star and various levels in between. The same 
goes for blood. 

Is this uniform all over the country? In turn I ask you, ‘Is there 
anything that is the same in India and Bharat?’ India has around 2500 
blood banks of which around 1600 are located in Tier 2 towns; the 
government owns another large chunk, and around a few hundred 
function in a state-of-the-art fashion. 

Yes, there are people who will break rules; there are officials who 
will let them do so. These inconsistencies exist in every sphere of life. 
Let not these digressions rule our mind.

Be positive and please donate blood. It will save three lives.
[Dr Jyotsna Codaty,  

Sr. Consultant, Transfusion Medicine, Chennai] www.letstalkdoc.com

Blood Donation
To Save a Life
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Sci/Tech Lines

Hydrogen is considered a major 
alternative fuel source of the future 
to run vehicles, portable electronic 
devices and a host of other day 
to day applications. But all these 
warrant practical methods for 
hydrogen storage. 

For the first time, researchers 
at the University of New South 
Wales(UNSW), Australia, have 
demonstrated that hydrogen can 
be released and reabsorbed from 
a promising storage material, a 
commonly overlooked chemical 
compound, sodium borohydride, 
overcoming a major hurdle for its 
storage. Lightweight compounds known as borohydrides (including 
lithium and sodium compounds) are known to be effective storage 
materials, but it was believed that once the energy was released it could 
not be reabsorbed - a critical limitation, which has now been overcome.

The UNSW researchers have synthesized nanoparticles of sodium 
borohydride and encased it inside nickel shells, demonstrating that 
energy in the form of hydrogen can be stored with this chemical 
at practical temperatures and pressures. In its bulk form, sodium 
borohydride requires temperatures above 550°C just to release 
hydrogen. But with their core-shell nanostructure, the researchers saw 
initial energy release happening at just 50°C, and significant release 
at 350°C. By controlling the size and architecture of core- structure, 
their properties can be tuned so that they can release and reabsorb 
hydrogen, according to researchers.

The development is expected to herald significant advances in the 
design of novel hydrogen storage systems.

[For details: 
http://newsroom.unsw.edu.au, http://www.asianscientist.com] 

Hydrogen Storage
A Nano-scale Solution
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In Chennai, Indian Metro City, there are three distinctly different 
players in the arena of Solid Waste Management (SWM):
1. A public body (the Corporation of Chennai)
2. A private body (CES Onyx, a subsidiary of M/s CGEA Asia Hold-

ings, Singapore followed by Neel Metal Fanalca and finally Ramky 
Enviro Engineers) and 

3. A non – profit organization (Exnora) 
all operating under the overarching framework of the MSW Rules.
In 1996, the Government of Tamil Nadu, directed the Corporation 

of Chennai to introduce private participation in the collection of solid 
waste to enhance efficiency and quality of services and bringing in the 
extra resources required for the same. In order to facilitate privatiza-
tion of SWM, the state government passed an order exempting the 
Corporation from the provisions of the Contract Labour (Regulation 
and Abolition) Act 1970. Despite strong protests by worker unions, 
the final contract with Onyx was finalized for privatization of SWM 
(sweeping collecting, storing and transporting waste) in 3 out of 10 
zones for seven years (2000 – 2007). The Corporation continued to 
handle SWM in the other 7 zones. Both the Corporation & Onyx did 
not offer SWM services in notified slums. These continued to be under 
the purview of the Tamil Nadu Slum Clearance Board.

Neel Metal Fanalca was the next entrant in the field followed by 
Ramky Enviro Engineers. 

Onyx was the country’s first privatised solid waste management 
experiment. It was an affiliate of the French multinational Vivendi 
Environment - a market leader in waste management in Europe. The 
technology was all imported from abroad. Instead of ten old machines, 
they used a single compactor that could compact the waste effectively 
and handle garbage of nearly 7-8 tonnes. They worked on holidays as 
well- even on Diwali.

The private operator committed to deploy more than 1800 em-
ployees, 31 compactor trucks, 30-35 hook lift trucks, 180 autorick-
shaws, 800 modified bicycles, applied sweeper, mechanical sweepers 
and 5300 mobile garbage bins. All garbage collected was stored in 

Solid Waste Management
Chennai Experience 

Management Lines
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an intermediate depot where tonnage was checked at computerized 
weighbridges. From this point, garbage was transported to the landfill 
site. All workers of the private firm were provided with appropriate 
uniforms, gloves, caps, shoes and safety gear.

The city has narrow by lanes which cannot accommodate contain-
ers and the concessionaire therefore decided to collect MSW from 
these areas by autorickshaw or bicycles with the provision of a bell to 
request residents to give household waste. 

In a situation where everyone was interested in keeping the city 
clean and what was lacking was an organised effort, Onyx found easy 
acceptance. Posters and banners (about cleanliness, hygiene and the 
timings of operation) were extensively used in every street. Street plays 
were organised. The Mayor walked to 6-7 kms and distributed pam-
phlets to the people of zones – Ice House and Kodambakkam.

Civic Exnora is the primary waste collection system in Chennai. 
However it cannot function if there is no secondary waste collection 
system (or sufficient large open spaces where wastes can be dumped). 
Exnora International is a non governmental environmental service 
organization started in 1989 in Chennai by M.B. Nirmal, a social 
activist. The name Exnora is derived from excellent, novel and radical 
ideas in solving environmental problems.

In fact, Exnora was founded in response to the corporation’s in-
ability to effectively manage solid waste in Chennai. They introduced 
the concept of people’s participation in SWM by forming Commu-
nity-based Organisations (CBOs) that would independently manage 
conservancy services in the locality with the parent body playing an 
advisory role. CBOs affiliated to Exnora hire waste collectors to do 
door-to-door collection. This ensures:
•	 Cleanliness and hygiene of the surroundings. 
•	 Source segregation of waste
•	 Rehabilitation of the rag pickers and integrating them into the 

mainstream by providing them employment opportunities and 
dignity of labour.

•	 A sustainable responsibility towards environment.
•	 3 Rs (Reduce, Reuse and Recycle)

Above all, Exnora fostered a spirit of participation and encouraged 
people to take responsibility for themselves and their city.

But the improved primary collection system is found to be increas-
ing the pressure on secondary collection, which the local body is fail-
ing to handle. This results in garbage accumulation. Another problem 
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identified is disposing wastes in dumping grounds. The two dumping 
grounds for the city- Perungudi and Kodungaiyur- which are erstwhile 
prime wetlands have got slowly covered by the city’s garbage. This has 
resulted in the leacheate polluting the soil and the ground water. Air 
pollution also threatens the human and animal life in its surrounding 
areas. Thus, collection and disposal of garbage in Chennai is a mere 
relocation and not a management of waste. There is a felt need for 
shifting focus from mechanical collection and disposal to innovative 
new methods of waste recovery such as composting of organic waste 
at household level. 

The Chennai case study also points out that the handing over of 
SWM operations to the private agency in select zones seems to have 
brought about some positive changes, at least in terms of effectiveness 
of SWM operations and cleanliness level of neighbourhoods. However, 
there is a feeling among residents that the performance of the private 
player has slipped over the years. 

Thus while the Corporation’s direct collection suffers from the usual 
problems in any government operation – lackadaisical and excess staff 
(much of it on leave), outmoded vehicles and indiscipline, the private 
operator too suffers from poor performance record especially in night 
conservancy. The fact that Ramky Enviro’s compactor drivers went on 
strike demanding a 50 percent hike in salary proves that problems like 
these are not confined to the public sector. True, the Corporation has 
staff in excess and could well contract them out to the private agency. 
But such out of the box thinking is yet to happen.

The fact that two contractors out of three – the first Onyx being by 
far the best- have proved failures speaks volumes about the kind of due 
diligence that is needed by the Corporation while processing tenders. 
In fact, the Mayor has gone on record that Ramky was selected because 
it was the lowest bidder. If that is to be the sole criterion, no wonder 
we repeatedly end up with poor performers.

Moreover the question of financial sustainability of the private 
agencies’ operations raises several questions as the system of pay-
ment by tonnage must be a large burden on a cash strapped ULB. 
In fact, there is a strong case for moving away from the traditional 
polarization between champions of privatization and advocates of 
complete state responsibility towards a more fruitful partnership. 
Another aspect brought out in the interaction with residents of the 
city is the criticality of the support offered by the ULB to the CBOs for  
implementing waste management effectively. A significant criticism 
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raised against CBOs is their failure in practicing segregation and com-
posting and in taking off on a large scale primarily due to their vol-
untary nature. There are really no means of enforcing certain systems 
on a large number of self – willed individuals, other than depending 
on their desire to cooperate. Thus CBO ventures highly depend on 
the capacity of the leadership to motivate people to cooperate. There 
were also apprehensions that with the appearance of the private player, 
Exnora’s community structure became redundant. But CBOs can no 
doubt help in nurturing civil society cooperation for safe management 
of waste. 

To conclude, the Chennai model shows that public sector, on its 
own, has not been able to respond effectively to the challenges posed 
by SWM. On the other hand, private and civil society participation 
pose challenges which are not confined to issues of equity and account-
ability alone. The efficacy of civil society responses is also influenced 
by a host of local variables. Thus while crucial roles exist for the private 
sector, the intervention of the state is imperative not only to safeguard 
equity and enable greater accountability of all actors, but also to ensure 
that the private operator delivers in the field. The Chennai context 
establishes beyond an iota of doubt that it is not a question of expand-
ing or restricting private sector participation but of going beyond it. It 
is pertinent to focus on the ends rather than on the question of more 
or less private sector participation.

[Dr Raju Narayana Swamy IAS, Ph.D.
Commissioner, Civil Supplies, Kerala]

We Need Insects
Most people would  welcome any move to get rid of insects, such as  

mosquitoes, ants and roaches. But a new study by Anurag Agrawal, the 
leader of the study and a professor of ecology and evolutionary biology 
at Cornell University, indicates that getting rid of insects could trigger 
some unwelcome ecological consequences, such as the rapid loss of desired 
traits in plants, including their good taste and high yields. He showed 
that evening primroses grown in insecticide-treated plots quickly lost, 
through evolution, defensive traits that helped protect them from plant-
eating moths. The protective traits lost included the production of insect-
deterring chemicals.

  Once the plants no longer needed their anti-insect defences, they lost 
those defences so quickly-in only three or four generations.

[Source: http://www.nsf.gov]
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The Manta Ray, believed 
to be evolved millions of years 
ago, is one of the most amazing 
creatures in the water. They are 
very large sea-creatures - up to 25 
feet in length and weight as much 
as 5,000 pounds - with only the 
shark and whale being larger than 
they are. Recently, researchers 
led by Hilary Bart-Smith, Asso. 
professor of mechanical and aerospace engineering in the University 
of Virginia, ventured into building Mantabot, an autonomous un-
derwater vehicle inspired by batoid rays, such as stingrays and manta 
rays. Batoid rays are among nature's most elegant swimmers, able to 
cruise  long distances in the deep, open ocean, and rest on the sea  
bottom. 

"They are wonderful examples of optimal engineering by nature," 
said Bart-Smith who along with her colleagues at three other uni-
versities are trying to emulate the effortless but powerful, swimming 
motions of rays by engineering their own ray-like machine modeled 
on nature - autonomous underwater vehicle. They expect to surpass, 
at some day, what nature has provided as a model. The vehicle has 
potential commercial and military applications, and could be used for 
undersea exploration and scientific research.

Sometimes called "bio-mimicry" – the attempt to copy nature – 
Bart-Smith calls her work "bio-inspired."

"We are studying a creature to understand how it is able to swim 
so beautifully, and we are hoping to improve upon it," she said. "We 
are learning from nature, but we also are innovating; trying to move 
beyond emulation."

Bart-Smith's team which includes experts in marine biology, 
biomechanics, structures, hydrodynamics and control systems, from 
U.Va., Princeton University, the University of California-Los Angeles 
and West Chester University, are modeling their mechanical ray on the 
cow-nosed ray (Rhinoptera bonasus), a species common to the western 
Atlantic and Chesapeake Bay.

By studying the motions of living rays in the field and the labora-
tory and through dissection, this prototype attempts to replicate the 

Mantabot Autonomous 
Underwater Vehicle 

Info Lines
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Tech Lines

A team of researchers from The Karlsruhe Institute of 
Technology (KIT), Germany, directed by Prof. Christian 
Koos has succeeded in developing an optical connection 
between semiconductor chips - Photonic wire bonding.  
It helped them to achieve data transmission rates in the range of 
several terabits per second and is suited for industrial production. In 
the future, this technology may be used in high-performance emitter-
receiver systems for optical data transmission and, thus, contribute to 
reducing energy consumption of the Internet. 

[For details: The Karlsruhe Institute of Technology;  
http://www.kit.edu]

Transmission of  Data in Terabits 
Using Photonic Wire Bond 

near-silent flaps of the wing-like pectoral fins of a ray, to swim forward, 
turn, accelerate, glide and maintain position.

"Biology has solved the problem of locomotion with these animals, 
so we have to understand the mechanisms if we are going to not only 
copy how the animal swims, but possibly even to improve upon it," 
Bart-Smith said. Her team is trying to achieve optimal silent propul-
sion with a minimum input of energy.

The mechanical ray is remotely controlled by researchers via com-
puter commands. The plastic body of the vehicle contains electronics 
and a battery, while the flexible silicone wings contain rods and cables 
that expand and retract and change shape to facilitate what is essen-
tially underwater flight.

Bart-Smith's ultimate goal is to engineer a vehicle that would oper-
ate autonomously, and could be deployed for long periods of time to 
collect undersea data for scientists, or as a surveillance tool for the mili-
tary. It also could be scaled up, or down, to serve as a platform carrying 
various payloads, such as environmental monitoring instruments. For 
example, it possibly could be used for pollution monitoring, such as 
tracking the locations of underwater oil spills.

Since the vehicle looks and behaves like a common sea creature, it 
may operate in the sea without disturbing natural creatures or their 
habitats.

[For details: http://www.virginia.edu, http://www.mantaray-world.com/]
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Technology
Through the Ages - Part 17

Tech Lines

The early years of the 20th century witnessed the birth of numerous 
drugs and other products having profound impact on health care and 
lifestyle.
Aspirin: Hoffmann Felix synthesized Acetylsalicylic Acid in 1897 
that was later marketed under the trade name, Aspirin. It immediately 
became a best-selling patent medicine as a fever and pain reducer 
and for several other clinical conditions. Aspirin is often cited as an 
example of a drug whose benefits are well known but the underlying 
principles hardly so. 
Insulin: CH. Best and Frederick Banting isolated the hormone, insulin, 
from the pancreatic glands of cattle. The first successful application 
of animal pancreatic insulin in humans was made in 1922. Banting 
shared the 1923 Nobel Prize with John Macleod. Not until 1954, was 
the molecular structure of insulin understood completely, though.
Penicillin: One of the most celebrated accidental discoveries, this 
potent, life-saver antibiotic was tried on World War II casualties with 
spectacular success. Its discoverer, Alexander Fleming, shared the 1945 
Nobel Prize with two others.
 Vitamins: The role vitamins and the effects of their deficiency in the 
human body was a subject of intense study during the late 19th and 
early 20th centuries. A range of vitamins were identified and synthesized 
over a period. 
Deep-freezing: Though the practice of freezing food for preservation 
had been known for centuries, development of modern refrigeration 
made it simpler to use. Deep-freezing of food for retail appeared in the 
20th century and was widely accepted during World War II.
Thermos Flask: Now a common household item and, originally 
known as the Dewar Flask, this double-walled, evacuated bottle came 
out of the laboratory of James Dewar in 1892, who was studying the 
behavior of liquids under extremely low temperatures.
Escalator: Patented, though, in mid 19th century, the first successful 
moving staircase was installed only in 1900 by the Otis Elevator 
Company in the New York City Railway Station. It was based on the 
design concept of Jesse Reno. The Company named it Escalator. 
Safety Razor: An indispensable accessory for male grooming, the safety 
razor with a replaceable blade was invented, in 1903, by a travelling 
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Gems for a Meaningful Life
•	 One of the greatest victories you can gain over someone is to beat 

him at politeness.
•	 Faith is taking the 1st step, even when you don’t see the whole 

staircase.
•	 Keep your face to the Sun, 

And you will not see the shadow!
•	 A Deaf child says: “For all of you, I am deaf; 

But for me, all of you are dumb…” 
Moral: Life differs in each perspective. Live the way you want to.

•	 It is always good to check once in a while, 
And make sure that 
You haven’t lost the things that money cannot buy..!! 

•	 Attitude at its best: My BACK is not a VOICE MAIL.. 
Kindly say on my FACE.

[Sourced by: KrishnaKumar Sastry]

salesman, King Camp Gillette who knew nothing about metals or 
engineering. He invented this out of sheer necessity. In the first year, 
his firm sold 168 blades; next year, 12 million! 
Brassiere: Technology had long ago entered the field of fashion. Mary 
Phelps Jacob holds the first patent. She designed it to free herself 
from the traditional but restraining corset used by women those days 
as an undergarment. Vogue magazine carried an advertisement for a 
brassiere in 1907. Within a decade, not only did it become immensely 
popular but a style statement, too.
Zipper: The ubiquitous zipper is a marvel for its apparent simplicity. 
Witcomb Judson conceived an automatic hook-and-lock device, which 
he patented in 1891 for use in shoes. When his 20 years of persistent 
work could not solve many of the practical problems, he joined hands 
with Gideon Sundback who, in 1913, developed a fastener that met 
the requirements as conceived by Judson. It did work well but not 
sell well, first. By 1930, zipper became a popular item among clothes 
manufacturers.
After this cursory sampling of the technological advances during the initial 
decades of the 20th Century, it is now time to move on to the Atomic and 
Space Age.

(to be continued)
[P. Radhakrishnan]
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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 46. 

EKL Sudoku 71
[Hard]

5 4 7
4 3

6 3 2 9
3 6 4 1

5 9
4 9 2 7

3 4 5 2
8 7

9 7 6

In Forthcoming Issues
w Making Renewable Liquid Transportation Fuels: New method

w Acoustic Cell-Sorting Chip: For cell phone-sized medical labs

w Invisible QR Codes: To combat counterfeit notes

w Eliminating Loss in Electrical Power Transmission: Magnetic 
topological insulator concept

w DNA as a Digital Storage Medium: New technologies in both 
DNA synthesis and sequencing aim at this

For every minute you are angry you lose sixty 
seconds of happiness.

- Ralph Waldo Emerson



26Executive Knowledge LinesOctober 2012

The hypodermic needles, 
though painful, continue to be the 
first choice of medical and health-
care professionals for administering 
injections because of their ease-of-
use and reliability in administering 
the exact dosage. 

Jack Yoh, professor of mechani-
cal and aerospace engineering at 
Seoul National University in South 
Korea, along with his graduate 
students, has now developed a 
new laser-based system that blasts 
microscopic jets of drugs into the 
skin, in a painless way.

The system uses an erbium-doped yttrium aluminum garnet, or 
Er:YAG, laser to propel a tiny, precise stream of medicine with just 
the right amount of force. This type of laser is commonly used by 
dermatologists for facial esthetic treatments. 

The device is combined with a small adaptor that contains the 
drug to be delivered, in liquid form, plus a chamber containing water 
that acts as a “driving” fluid. A flexible membrane separates these two 
liquids. Each laser pulse, which lasts just 250 millionths of a second, 
generates a vapor bubble inside the driving fluid. The pressure of that 
bubble puts elastic strain on the membrane, causing the drug to be 
forcefully ejected from a miniature nozzle in a narrow jet of just 150 
millionths of a meter in diameter - slightly larger than the width of a 
human hair.

The impacting jet pressure is higher than the skin tensile strength, 
causing the jet to smoothly penetrate into the targeted depth under-
neath the skin, the researchers claim.

Yoh and colleagues use a laser with a wavelength of 2,940 na-
nometers and are now working with a company to produce low-cost 
replaceable injectors for clinical use. 

[For details: http://www.osa.org, http://www.useoul.edu]

Laser-powered Needle
For Pain-free Injections 

Health Lines
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Some medications just don’t work when taken orally, which neces-
sitates drug delivery through painful injections.

An efficient form of transdermal drug delivery has been devised by 
MIT engineers, using ultrasound to blast off the outer layer of skin, 
so that drugs can then get into the bloodstream. Prof. Daniel Blank-
schtein and Prof. Robert Langer, both from MIT, are the researchers 
behind this initiative.

This is expected to pave the way for noninvasive drug delivery or 
needle-free vaccinations, and could be used for topical drugs such as 
steroids, systemic drugs and proteins such as insulin, as well as antigens 
for vaccination, among many other things, say researchers.

The research team found that applying two separate beams of ul-
trasound waves - frequencies greater than the upper limit of human 
hearing - can increase skin permeability by lightly wearing away the 
top layer of the skin, an effect that is transient and pain-free.

This system could be used to deliver any type of drug that is cur-
rently given by capsule. It could also be used to deliver drugs for skin 
conditions such as acne or psoriasis, or to enhance the activity of trans-
dermal patches already in use, such as nicotine patches.

Ultrasound transdermal drug delivery could also offer a noninva-
sive way for diabetics to control their blood sugar levels, through short- 
or long-term delivery of insulin. 

Such devices would be especially 
beneficial in developing countries, 
since the training required to ad-
minister such patches would be less 
intensive than that needed to give 
injections. 

They are also working on a pro-
totype for a handheld ultrasound 
device.

[For details: http://web.mit.edu, 
www.wisdomking.com]

Transdermal Drug Delivery
Needle-free Vaccination in Horizon?

Health Lines
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Internet Security
Threats and Dangers On-line - 4

Sci/Tech Lines

[A few selected examples only are given by way of illustration of the 
various issues indicated in this article. Illustrations are extensively ref-
erenced in the article and are deliberately chosen from sources which 
are easily accessible for anyone interested in getting more informa-
tion. In the information age, information security is a high priority 
issue, specifically in the context of cyber attacks, cyber terrorism and 
information warfare. An emerging multi-billion dollar industry and 
business, information security presents potential career opportunities 
for talented professional. Vast amount of literature is available in 
relevant text books, research reports, and technical journals and maga-
zines on the said topics. This article is supplementary to the article 
on ‘Information Explosion, The Challenge’ concurrently published in 
EKL. The presentation of this article is nontechnical and addresses the 
uninitiated]

Evolving Scenario (Contd): “Today, the evolution of computer abuse 
– and therefore of computer security – is driven by commerce. Botnets, 
spam, phishing, banking trojans, identity theft and so on are all com-
mercially motivated enterprises perfected in a constant arms race with well 
financed computer security industry. As little as a decade ago this ecosystem 
did not exist. The computer viruses and worms of the 20th Century were joy 
riders, driven primarily by ambition for notoriety. But once it became pos-
sible to make money from computer infection whether through advertising 
(like spam) or theft (like stealing bank account credentials), this economic 
engine fed a bloom in on-line crime that we are still experiencing. Such 
economically motivated attacks are unlikely to disappear, and we can 
expect new threats to directly reflect each new technical innovation in how 
money is used, moved and stored” opines Stefan Savage [1]. 

“While criminal profit seeking is perhaps the largest force transforming 
the computer security landscape, it is by no means the only one. Another 
is the large scale collection and use of personal data…. How these data 
are being used – not just to extract information about people’s desires and 
social relations, but to use that understanding to affect their behavior……. 
The threat is not of humans controlling or monitoring our computers, 
but precisely the converse” adds Stefan Savage [1]. In the context of 
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exploding digital universe, the above perception spells grave danger 
with far reaching implications to the nations, organizations, corpora-
tions, financial institutions, society and individuals. Already it is eating 
into the very fabric of the society by destroying the ethics and value 
systems, and by creating financial and social chaos. 

Data Stealing, On-line Attacks and Thefts: Widespread use 
of internet/computers/networks for personal, business, financial, 
commercial, legal, R & D, organizational, industrial, corporate and 
governmental activities implies that enormous amount of confidential 
data is residing on the internet and computers. It is only natural to ex-
pect that poachers, attackers and thieves will always be on the prowl to 
steal this valuable resource and to perpetuate various criminal offenses. 
The bottom line is that the proliferation of information technology 
applications has made the perpetuation of crimes much more easy and 
universal, enabling it in innovative ways.

Perpetuation of financial frauds including credit frauds, breaking 
into the bank accounts, and large scale attacks on financial institu-
tions; identity thefts; stealing classified defense records, sensitive 
Government documents, intellectual property rights, copyrights, legal 
and medical records, insurance and corporate data or files – list of 
on-line thefts and associated crimes is very long. A couple of examples 
from the contemporary scenario of such crimes are given below as il-
lustrative examples on the nature of these crimes and how they impact 
individuals, organizations and the Government.

Obviously, the main objective of stealing data relating to credit 
cards, medical records, insurance data, bank accounts etc. is for finan-
cial gain. However, the criminals may as well be interested in stealing 
on-line data for purposes other than achieving financial gain alone. 
Some of these situations are described in the later sections of this 
article. 

Identity theft is one of the fast growing criminal activities in the cyber-
space. Cyber criminals are interested in stealing someone else’s identity to 
commit a wide range of criminal activities from different kinds of financial 
frauds to varying forms of computer or cyber crimes. About 25 types of fi-
nancial frauds are being investigated by United States Secret Service which 
includes bank fraud, credit card fraud, computer and telecommunications 
fraud, social program fraud, tax refund fraud, and mail fraud. Similarly, 
the stolen (someone else’s) identity can be used to commit a crime, enter 
a country, get special permits, hide one’s own identity, or commit acts 
of terrorism. The typical criminal activities include: computer and 
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cyber crimes, organized crime, drug trafficking, alien smuggling, money 
laundering etc. Social engineering (like pretexting, phishing, pharming, 
shoulder surfing and eavesdropping), hacking and skimming are some 
of the common methods used by cyber criminals to get access control to 
steal personal data from the computers and internet. Refer to [2] to learn 
more about identity theft.

Driven by the promise of better health care and efficiency of opera-
tions, hospitals and the medical profession resort to full-fledged auto-
mation of patients’ records in modern times. In advanced countries 
like USA, such medical records are also linked to medical insurance 
documents. This has concurrently given rise to a new form of security 
breach, viz, medical identity thefts. “There is more financial damage 
that can be created from your health insurance information than a credit 
card number” says Rick Kam, President of ID Experts, a data-privacy 
consulting firm. A medical identity thief, for example, might use a 
stolen insurance card to submit false claims in order to get cash back. 
This can cause the real insurance holder to be saddled with a higher 
insurance premium, or even left on the hook for fraudulent medical 
bills. Of still greater concern are the potential health consequences. If 
a thief uses stolen data to obtain medical care for himself, his health 
information is automatically merged into the electronic file. The 
results could be grave for the original patient if he or she has a serious 
medication allergy or if new medical diagnosis suddenly changes the 
medical regimen [3]. 

Large financial institutions faced more on-line attacks last year than 
in the previous two years, and a large part of those attempted hacks 
succeeded. According to a survey of 95 financial institutions and five 
service providers conducted by the American Bankers Association In 
2011, cyber crooks were able to make off with $777,064 from financial 
institutions, the survey revealed. It was $3.12 million taken in the year 
2010. Individual bank customers lost $489,672 in 2011 as a result of 
hacks on their accounts. The corresponding statistics for 2010 were 
$1.16 million [4]. 

Phishing Attacks in India: Statistics show that India is among 
the top three countries targeted for phishing attacks. Globally, it is 
estimated that there are 30 million victims of identity theft annually, with 
losses of nearly Rs.100 billion to companies! India leads in identity frauds 
with a growth rate of over 100%, the fastest in the world. Various 
banks, enterprises, and government organizations like the Income Tax 
Department have been targets of multiple phishing attacks over the 
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Single Molecule Solar Cell 
 A Path-breaking Development

Photosynthesis is used by plants, algae and bacteria to convert solar 
energy into chemical energy. Utilizing this process to produce elec-
trical energy is a research goal worldwide. The initial stages of this 
process—where light is absorbed and energy and electrons are trans-
ferred—are mediated by photosynthetic proteins composed of chlo-
rophyll and carotenoid complexes. However, the currently available 
methods are not sensitive enough to measure photocurrents generated 
by a single protein. Now a team of scientists at the Technische Univer-
sitaet Muenchen and the Tel Aviv University has succeeded in directly 
deriving and measuring the photoelectric current generated by single 
molecules of the photosystem-I.

They could demonstrate that individual PS-I units can be integrat-
ed and selectively addressed in nanoscale photovoltaic devices while 
retaining their biomolecular functional properties. They act as light-
driven, highly efficient single-molecule electron pumps that can func-
tion as current generators in nanoscale electric circuits.

[For details: http://www.munich-photonics.de,  
Illustration: Christoph Hohmann, Nanosystems Initiative Munich (NIM)]

Energy Lines

past two years. In the recent past about 386 phishing incidents were 
reported to the Indian Computer Emergency Team (CERT – In) 
between the period January through October 2011. Phishing is among 
the more common security attacks on banks and personal information. 
The others are screen logger, key logger, dictionary attack, brute force 
attack, shoulder surfing and guessing. For full report, see [5].
[1] New York Times News Service
[2] www.sans.org/reading_room/.../identity-theft_1806 - United 

States
[3] online.wsj.com/
[4] www.securitynewsdaily.com/1982-online-attacks-banks.html
[5] Safeguard passwords form phishing by new applications, The Hindu, 

January3, 2012 
[Dr H.Ganesh, CA, U.S.A.]
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My mother used to ask me what the most important part of the body 
is.

Through the years I would take a guess at what I thought was the 
correct Answer.

When I was younger, I thought sound was very important to us as 
humans, so I said, "My ears, Mommy."

She said, "No. Many people are deaf. But you keep thinking about 
it and I will ask you again soon." Several years passed before she asked 
me again. Since making my first attempt, I had contemplated the correct 
answer.

So this time I told her, "Mommy, sight is very important to everybody, 
so it must be our eyes." 

She looked at me and told me, "You are learning fast, but the answer is 
not correct because there are many people who are blind." Stumped again, 
I continued my quest for knowledge and over the years, Mother asked me 
a couple more times and always her answer was, "No. But you are getting 
smarter every year, my child."

Then one year, my father died. Everybody was hurt. Everybody was 
crying. My Mom looked at me when it was our turn to say our final good-
bye to my father. She asked me, "Do you know the most important body 
part yet, my dear?"

I was shocked when she asked me this now. I always thought this was 
a game between her and me. She saw the confusion on my face and told 
me, "This question is very important. It shows that you have really lived 
in your life. For every body part you gave me in the past, I have told you 
were wrong and I have given you an example why. But today is the day 
you need to learn this important lesson." She looked down at me and 
threw her head to my shoulder and hugged me. I saw her eyes well up with 
tears. She said, "My dear, the most important body part is your shoulder."

I asked, "Is it because it holds up my head?" She replied, "No, it is 
because it can hold the head of a friend or a loved one when they cry. 
Everybody needs a shoulder to cry on sometime in life, my dear. I only 
hope that you have enough love and friends that you will always have a 
shoulder to cry on when you need it."

Then and there I knew the most important body part is not a selfish 
one. It is made for others and not for yourself. It is sympathetic to the 
pain of others. People will forget what you said. People will forget what 
you did.

But people will NEVER forget how you made them feel. 
[Sourced by: Susy Mathew]

Most Important Part of  the Body...
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Voice Prints as Passwords 
New Voice-verification Technology

Researcher Bhiksha Raj at Carnegie Mellon University has found 
a way to convert the way people speak into data strings. Unlike 
fingerprints, voice prints would create a collection of data strings 
because people may have colds or other reasons why their voices 
may sound different. By comparing how many of those match, it 
can determine whether the speaker is the person who enrolled. 

The CMU system is accurate 95 percent of the time which is not 
quite as good as commercial systems that use stored voice prints, but 
the technology is still being honed to make improvements, says Raj. 
The method, though still in the research phase, is computationally 
efficient enough to work on most smart phones.
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

One Glue, Two Functions 
Multifaceted Adhesive from House Spider

The omnipresent house spider, 
Achaearanea tepidariorum, performs a unique 
feat - In order to capture different types of 
prey efficiently, it tailors one glue to perform 
in two adhesive strengths: firm and weak.  
University of Akron polymer scientists 
and biologists led by Ali Dhinojwala, 
UA Department of Polymer Science 

chair, have discovered that cobweb spiders use adhesive discs to 
anchor webs to ceilings, walls and various other surfaces. While 
they use the same glue on all surfaces, they create it using two 
different designs to give it a strong or weak grip, depending 
on whether its prey is flying or crawling on the ground. 
The researchers were wondering how the spiders use silk to create 
a multifaceted adhesive and that too with very little glue. They are 
already working toward developing a synthetic adhesive particularly 
for biomedical applications such as wound healing and industrial-
strength tape. For example, an adhesive suture strong enough to 
heal a fractured shoulder and that same adhesive designed with a 
light tackiness ideal for removable bandages.

[For details: University of Akron, www.uakron.edu]

Info Lines
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 Information Explosion 
A Challenge - Part XII

Info Lines

Abuse of technology has been evolving concurrently with the 
advancement of technology. (Abuse of technology is defined here as 
exploitation of technology for illegal, immoral or unethical purposes – 
like, for example, perpetuating crimes). Generally, the tendency is to 
immediately put all the blame on the technology for the ills created by 
its abuse. At the same time it is to be remembered that the proliferation 
of information technology applications has made the perpetuation of 
crimes much more easy and universal, enabling it in innovative ways. 
In this connection, the big question that pops up is: Are we to blame the 
technology or the human nature? (For more on this see ‘Internet Security’ 
concurrently published in EKL). 

Now take a look at the genesis of the negative impacts of 
technology due to wrong use, misuse and overuse, i.e., uncontrolled, 
unwise and careless (rather mindless?) exploitation of technology and 
its applications. It may be noted that abuse being a different category 
of misuse, it is taken out of the purview of the discussions here. Also 
recall that overuse is not overworking. IT is advancing so fast that 
the accompanying information explosion and widespread usage of 
information age products and innovative applications are occurring 
too very rapidly. As such we have not had much time to step back 
from this new technological setting and look at it more systematically 
as a new environment that can have potent effects on our thinking and 
behaviour or to acquire the requisite skills to cope with the challenges 
posed by the technology. More precisely, we are not getting time to 
even find out for sure what those skills are and how to acquire them. 
We are now in the process of attempting to use the technology and its 
applications through trial and error, i.e., experiential learning through 
right use, misuse, wrong use and overuse. Obviously this is a very 
costly experiment, because no one can guarantee how long it is going 
to take and whether we will be able to catch up with the speed with 
which IT is advancing. 

Psychology has proved that, if an individual lacks the requisite 
skills to cope with a particular problem, the individual experiences it 
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as an overwhelming challenge. In the face of an overwhelming chal-
lenge, the individual either succumbs to it or attempts to physically 
escape from it. If the challenge is not a physical one, or rather, if it 
is a challenge to the mind, the individual may adapt to the dictates 
of the challenge (equivalent of succumbing) and/or withdraws into an 
illusory world where the individual feels more secure ‘imagining’ that 
the challenge no more exists (‘flight from reality’ – a dangerous form of 
attempt to escape from the challenge). The reactions to the challenges 
posed by the information technology applications belong to the latter 
category. The challenges emanating from the information technol-
ogy applications occur predominantly at the mental level and to a 
certain extent at the sensory levels; they do not have major physical 
components. They are not easily comprehended, unless the concerned 
person introspects on the impacts of the technology applications. This 
seldom happens because the negative impacts are not apparent or are 
not recognizable externally and hence those exposed to the effects of 
technology remain in total oblivion and feel encouraged to exploit it 
carelessly without any self reflection. In brief, the present day environ-
ment is such that vast majority of the people exposed to IT applications  
neither are able to recognise that challenges actually exist nor do they 
possess the requisite mental and emotional skills to cope with these 
challenges. Under these conditions several things can happen, the 
more important ones among them being: (i) Losing focus on the issue 
/problem in hand, the individual acts in ways inappropriate to the 
occasion and may end up committing mistakes and /or unknowingly 
runs into more serious problems. The difficult part of this situation is 
that the person does not realise that he/she has committed mistakes, 
because in the first place the individual does not even know what is the 
challenge or the problem. As the person is unable to cope with the 
challenge, he/she fails to achieve anything meaningful or productive. 
Repeatedly getting exposed to/or engaging in such directionless and 
non-productive environments/activities lead to frustration, mental 
fatigue and consequent negative impacts on the nervous system; (ii) 
When the person succumbs to the overwhelming challenge, the indi-
vidual continues with the reaction to the challenge as if it is the end 
product the individual is looking for! The individual gets hooked on 
senseless interactions, unnecessarily straining the cognitive faculty and 
adding irrelevant data and emotional overheads to the nervous system, 
thus exposing himself/herself to the negative influences. 

In the meantime we may have to carry on with the burden of 
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increasing negative impacts of the technology, while attempting to 
reap its benefits. ‘Technology is powerful – drawing you in, altering your 
world and expectations, even defining who you are. Powerful things should 
be approached with caution, but many abandon wisdom when it comes 
to latest upgrade or the newest technological convenience….(Information) 
Technology will continue to change, but people tend to stay the same. What 
we react to changes, but how we react does not’ [1]. There is also another 
dimension to this problem. Even if we acquire the skills suitable for 
the present day scenario, are they going to be appropriate and effective 
for the rapidly evolving future environment? 

It was pointed out on earlier occasions that the negative effects of 
technology on the human nervous system are cumulative. Habitual 
and compulsive users, as well as overworked technology users and 
technology dependent workers, spend prolonged periods of time 
with the information age devices at one stretch. No doubt the human 
brain and sensory organs do have enormous resilience. However, very 
frequent and prolonged exposures to technology applications results 
in a situation where these sensitive organs fail to get enough time to 
recoup from the consecutive adverse impacts. As the human nervous 
system remembers each and every impact inflicted on it, at least for 
certain minimum duration, successive low doses of the transient 
negative effects gradually get added up over a period of time into high 
doses of  intense and permanent negative effects. The final outcome 
of such cumulative influences will be vastly different from the initial 
transient negative effects, as the continuous impacts on the nervous 
system over a long time creates minor and major transformations in 
the neurological structures. 

To illustrate how the cumulative effects come into play in real 
life, consider the example of cognitive overload – repeated cognitive 
overloads initially cause mental fatigue which later becomes stress 
and anxiety disorders and ultimately turning into depression and 
behavioural changes. This is the reason behind psychologists advising 
‘e-Breaks’ for mentally fatigued users [2]. As the modifications or 
changes in the physiology of the nervous system, and the intensity of 
such alterations tend to increase only gradually over a period of time, 
the individual often remains blissfully ignorant of the fact that he/she 
is getting adversely affected by the applications. ‘We are deft at keeping 
out the tangible, understandable threat, but often we leave ourselves 
defenseless against other kinds of dangers, including the most dangerous 
threats we lock ourselves up with’ [1].
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Watermelon 
To Enhance Heart Health

Researchers from Purdue University and the University of Ken-
tucky have found that mice fed a diet including watermelon juice had 
lower weight, cholesterol and arterial plaque than a control group. The 
mice that consumed watermelon juice gained about 30% less weight 
than the control group and had about 50% less LDL cholesterol or 

bad cholesterol. This group also had about a 50% reduction 
in plaque in their arteries. The findings suggest that cit-

rulline, a compound found in watermelon, plays a role 
in cardiovascular health.

The scientists are also looking at a secondary 
market for watermelons in nutraceuticals, 
which are foods or food components that 
also offer health benefits.

[Source: Purdue University,  
http://www.purdue.edu]

The long term impacts of many of these neurological and 
psychological transformations sound to be potentially dangerous 
and irreversible. This is not a scientific fiction event or conjectures 
of an irrational mind, but a potential reality, unless we, the humans, 
interfere in between and do whatever is required to effectively alter 
the course of these uncontrolled happenings. Experts believe that IT 
is still in its infancy, the real innovations and major developments are 
yet to happen. Even though no one has any feel for what is in store for 
the mankind, one thing is quite certain to happen – the impact of IT 
on the human brain and behaviour is going to be felt very much more 
intensely in the years to come. ‘If we continue to develop our technology 
without wisdom or prudence, our servant may prove to be our executioner’ 
goes a famous saying by General Omar N. Bradley. 
[1] Hooked, The Pitfalls of Media, Gregory L. Jantz, Charishma 

House Book Group,  Fl, USA, 2012
[2] iDisorders, Dr Larry Rosen, Palgrave MacMillan, N.Y., 2012

[Dr H. Ganesh, CA, USA]
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A Quick Look
In this column we take a quick look at some books and articles in 

magazines which we consider noteworthy. As another item, we also give 
some expressions in English language which we come across during our 
journey through various publications of repute. The selection is based 
on brevity, simplicity and power of words in daily use (not requiring 
dictionary reference), style etc.

 Readers are also encouraged to send similar items to be included in 
future issues for the benefit of other readers. (ekl@knowledgelines.com) 

- Editorial Team

Classy  Express ions

•	 Last	 week,	 businesses	 still	 on	 the	 fence	 about	 exploring	 their	
options in renewable energy were given an encouraging nudge, to 
take the plunge so many have delayed taking. 

•	 The	 rampant	 theft	 blunted the country’s only weapon against 
widespread starvation - a five-decade-old public distribution system 
that has failed to deliver record harvests to the plates of India’s 
hungriest.

•	 Best	practices	in	business	don’t arise anecdotally but are the product 
of critical research (Wallace B. Donham, HBR)

Ar t i c l e s

 Our Tools are Using Us:  
Human brains can’t cope with today’s technology
For aeons, our species and its technologies evolved slowly and in 

tandem, the one enhancing the other. Now technology has taken the 
whip hand, and mankind is becoming enslaved by it.

Magazine: IEEE Spectrum, August 2012

 Jam Buster
A new system from Honda aims to flag up congestion-causing 

driving behaviour and even prevent it, using cloud computing  
and adaptive cruise control.

Magazine: Traffic Technology International, June/July 2012 
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Books

	 Waves in the Mountains 
A Travelogue 
Author: Shoba Nair
Published by: H&C Publishing House, Thrissur 

This entertainingly descriptive book reflects 
the experiences the author had, on her initial visit 
to U.S.A. As a travelogue, the book stands out 
for its lucid style, richly woven like a fabric with 
anecdotes, and snatches from the epics. Written in 
simple style, with no intellectual pretensions, the book would be of 
much value to those planning a visit to that country for the first time 
and enjoyable to those who have already visited as well. 

	 Nanochemistry
 A Chemical Approach to Nanomaterials

Authors: Geoffrey A. Ozin, André C. Arsenault
and Ludovico Cademartiri
Publisher: Royal Society of Chemistry, 2009

Through an interdisciplinary approach to the 
subject of Nanochemistry, the authors discuss the 
creation and function of materials with at least 
one dimension between one and 1000 nanometers. As a recipe book 
for the future Nanoengineers, it demonstrates how nanometre and 
micrometre scale building blocks can be coerced through chemistry 
to organize spontaneously into unprecedented structures, which can 
serve as tailored functional materials.

The best people possess a feeling for beauty,  
the courage to take risks, the discipline  

to tell the truth, the capacity for sacrifice. 
Ironically, their virtues make them vulnerable;  
they are often wounded, sometimes destroyed. 

- Ernest Hemingway
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Identification of a new type of white blood cell by researchers 
from Newcastle University, U.K., in collaboration with A*STAR's 
Singapore Immunology Network (SIgN) is likely to pave way for 
vaccines for diseases like cancer or Hepatitis B. They describe a 
new human tissue dendritic cell with cross-presenting function. 
Dendritic cells (DCs) are a type of white blood cell that orchestrate 
our body’s immune responses to infectious agents such as bacteria and 
viruses, as well as cancer cells. They are also very important for eliciting 
the immune response generated by vaccines.

DCs initiate an immune response by presenting small fragments 
of molecules from micro-organisms such as bacteria and viruses, or 
from vaccines or tumours, called antigens on their surface. This leads 
to activation of another white blood cell subset called T cells, which 
specialise in killing cells and are crucial for eliminating cancerous 
or infected cells. Most cells are only able to present antigens from 
within themselves, and so will only elicit an immune response if they 
are infected themselves. Only a specialised subset of DCs is able to 
generate a response to an external source of antigen, for example 
bacteria, vaccines and tumours.

This discovery will help scientists to design better targeted vaccine 
strategies to treat cancer and infections such as Hepatitis B, it is hoped.

[For details: http://www.sign.a-star.edu.sg/, http://www.celltherapysociety.org,
http://www.ncl.ac.uk] 

New White Blood Cell 
For Vaccine to Treat Cancer

Do more than belong: participate.  
Do more than care: help. Do more than believe: 

practice. Do more than be fair: be kind.  
Do more than forgive: forget.  
Do more than dream: work

- William Arthur Ward

Health Lines
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Books Scan

Clifford Pickover, the author, explores 
250 of the most intriguing medical 
milestones from 10,000 B.C. to modern 
times. Pickover's timeline covers such 
engaging and diverse topics as the Hippocratic Oath, biological 
weapons, human cloning, general anesthesia, face transplants, near-
death experiences, the placebo effect, alternative medicine, and 
the role of war and violence in accelerating the pace of medical 
understanding. He also presents remarkable thinkers who influenced 
the course of medicine, including French surgeon Ambroise Paré (one 
of the most celebrated surgeons of the European Renaissance) and 
Austrian physician Sigmund Freud (who pioneered psychoanalysis). 
Some samples:
�	Did you know that the oldest known artificial eye is nearly 5,000 

years old? Engraved with gold patterned like a sun’s rays, it was not 
intended to mimic a real eye but to give its wearer the semblance of 
special powers.
�	Trepanation: The art of boring a hole in the human skull was 

surprisingly common in prehistoric times—in one French burial 
site dated to 6,500 B.C., about a third of the skulls had trepanation 
holes.
�	Cocaine: It was first used as a local anesthetic in 1884 after Freud 

suggested its use to Austrian doctor Karl Koller. In a famous 
experiment, Koller applied cocaine to his own eye and then pricked 
it with a pin.
�	Lab-grown Organs: Growing new organs in a lab became reality in 

2006 when a team of researchers created the world's first - a urinary 
bladder - and transplanted it into a child.
Chronologically organized, each entry consists of a short summary 

with full-color images, while the "Notes and Further Reading" section 
provides resources for more in-depth study. The book would be of 
much value to medical professionals as well as elite public keen to 
learn about the journey of medical science from very ancient times to 
the present.

The Medical Book
From Witch Doctors to Robot Surgeons
Author: Clifford Pickover 
Publisher: Sterling Publishing Co., Inc.  
(September 04, 2012 )
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Books Scan

Imagine fuel without fear. No 
climate change. No oil spills, no 
dead coalminers, no dirty air, no 
devastated lands, no lost wildlife. 
No energy poverty. No oil-fed wars, 
tyrannies, or terrorists. No leaking nuclear wastes or spreading nuclear 
weapons. Nothing to run out. Nothing to cut off. Nothing to worry 
about. Just energy abundance, benign and affordable, for all, forever.

That richer, fairer, cooler, safer world is possible, practical, even 
profitable - because saving and replacing fossil fuels now works better 
and costs no more than buying and burning them. Reinventing Fire 
shows how business-motivated by profit, supported by civil society, 
sped by smart policy can get the US completely off oil and coal by 
2050, and later beyond natural gas as well.

The book maps a robust path for integrating real, here-and-now, 
comprehensive energy solutions in four industries - Transportation, 
Buildings, Electricity, and Manufacturing - melding radically efficient 
energy use with reliable, secure, renewable energy supplies.

Highlights of Contents:

• Defossilizing Fuels
• Transportation: Fitter Vehicles, Smarter Use
• Buildings: Designs for Better Living
• Industry: Remaking How We Make Things
• Electricity: Re-powering Prosperity
• Many Choices, One Future

Reinventing Fire 
Bold Business Solutions for the New Energy Era 
Author: Amory Lovins, Rocky Mountain Institute  
Publisher: Chelsea Green Publishing Company 

Amory Lovins

People are like stained glass windows.  
They sparkle and shine when the sun is out,  

but when the darkness sets in, their true beauty is 
revealed only if there is a light from within.

- Elizabeth Kubler-Ross



October 2012Executive Knowledge Lines43

Journals Scan

A child born today will only be 88 years 
old in the year 2100. It’s time to start thinking 
and caring about the twenty-second century 
now.

The next 88 years may see changes that 
come exponentially faster than the previous 88 years. What new 
inventions will come out of nowhere and change everything? What 
will our families look like? How will we govern ourselves? What new 
crimes or other threats loom ahead? Will we be happy? How?

The Futurist invited writers to submit forecasts, scenarios, 
wild cards, dreams, and nightmares about the earth, humanity, 
governance, commerce, science and technology, and more. 
So, what do we see in this “first light” view over the next horizon? A 
fuzzy and inaccurate picture, no doubt, but also an earnest attempt to 
shake out our futuring instruments and begin improving them. To 
build a better future for the generations who are depending on us, 
we’ll need the best tools we can develop.

This issue of The Futurist presents a special report on this topic.
Other Contents:
�	The New Age of Space Business: A new generation of entrepreneurs 

are working with the world’s space agencies to bring down the costs 
of commercialising the high frontier. By 2020s and beyond, we 
could see a historic expansion of human activity in space.

�	Regulating the Final Frontier: As commercial endeavors enter 
space, international law must expand as well.

�	Serving Justice with Conversational Law: Digitized, semantic legal-
expert systems will enable more people to access and understand 
law.

�	Rescuing the Mind of Africa: Sub-Saharan Africa is a hotbed 
of environmental and social scourges that compromise the 
development and health of the human brain - and undermine the 
region’s future.

[Source: EKL Knowledge Centre]

The Futurist
Forecasts, Trends, and Ideas about  
the Future
September-October 2012
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Journals Scan

Parents assume that when a paediatrician pre-
scribes a drug for their child, that drug has been 
tested, proven safe and effective. If only it were so. 
Only half of the medicines doctors prescribe to 
patients 18 and younger have been through the 
same rigorous trials as those drugs prescribed to 
adults. The other half are given off-label—that is, 
in circumstances for which they were never properly vetted, putting chil-
dren at risk for overdoses, side effects and long-term health problems. For 
newborns, that fraction rises to 90 percent. 

As biologists have come to appreciate, drug metabolism is one of the 
many ways in which kids are not just small adults. When doctors downsize 
an adult dosage to suit a child's weight or body surface area, a drug can 
prove ineffective or harmful. Infants have immature livers and kidneys, so 
even a seemingly small dose of medicine can build up quickly in their bod-
ies. As children mature, their organs can develop faster than their body size, 
so they need to take disproportionately more of the drug.

The reason that drug companies neglect their youngest customers is 
simple. Children make up a small fraction of the world's drug recipients, so 
developing and testing new medicines for them is rarely worthwhile from 
a business perspective. Podiatric trials are especially expensive and complex, 
in part because of the difficulty of finding enough patients to enroll in them. 
Scientific American discusses this topic at length in this issue.
Highlights of Other Contents:
Special Feature on: Beyond the Limits of Science 
Who We are:
�	Super Humanity
�	Can We Keep Getting Smarter?
�	The Case of the Sleeping Slayer
�	How We All Will Live to Be 100 - What is the best way to extend our life 

span: Cure disease or slow the aging process?
What We Can Do:
�	Mind in Motion - Work is underway to allow paralyzed people to con-

trol their limbs just by thinking
�	The Edge of Ambition - An offering of 10 projects that push the bound-

aries of engineering
�	Machines of the Infinite - Whether or not machines can quickly answer 

yes-or-no questions could affect everything from national security to the 
limits of human knowledge.

Scientific American  
September 2012
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Ants hunt for food in a way 
that has close resemblance to 
Internet’s Transmission Control 
Protocol (TCP) as per a new study 
by Stanford University Biology 
professor, Deborah Gordon, who 
wrote an algorithm that described 
how harvester ants go in search 
of food and realised it seemed 
similar to how files are transferred 
on computer networks. Balaji Prabhakar, an Indian-origin computer 
science professor there, vetted the theory.

 The more food there is, the faster the ants return and the more ants 
leave the nest to retrieve it. If there is less food available, the ants return 
empty handed and the foraging slows or stops. The process is almost 
identical to how the internet manages data congestion using TCP/
IP concept which works by dividing data downloads into numbered 
“packets”. When that file is received, the packet sends feedback to the 
original source. If the message returns slower, the source will decrease 
the download rate. Conversely, if the message is received quickly, the 
speed will increase.

Prof Gordon and Prabhakar are now calling the process “the 
anternet”.

[For details: http://news.stanford.edu/, http://www.ploscompbiol.org]

Anternet
Internet and Ants Alike?

Tech Lines

Where We’re Headed:
�	Questions for the Next Million 

Years
�	The Great Climate Experiment
�	Beyond the Quantum Horizon
Advances: 
�	How healthy is your ocean?

�	Finding the Higgs. 
�	Why robbing the banks doesn’t 

pay. 
�	Cougars return. 
�	How good cholesterol goes bad.
�	What our ancient ancestors ate.

[Courtesy: Dr S V Nair, Phoenix, 
U.S.A.]
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In Lighter Vein
• If time doesn't wait for you, don't worry! 

Just remove the damn battery from the clock and enjoy life!
• Expecting the world to treat you fairly because you are a good 

person is like expecting the lion not to attack you because you are 
a vegetarian.

• Every Lady hopes that her daughter will marry a better man than 
she did and is convinced that her son will never find a wife as 
good as his father did!

• He was a good man. He never smoked, drank, and had no affair. 
When he died, the insurance company refused the claim. They 
said, "he who never lived, cannot die"!

• A man threw his wife in a pond of crocodiles? 
He's now being harassed by the Animal Rights Activists for being 
cruel to the crocodiles!

• So many options for suicide:
• Poison, sleeping pills, hanging, jumping from a building, lying 

on train tracks, but we chose marriage, slow sure! 
All desirable things in life are either illegal, banned, expensive or 
married to someone else!

• 10% of road accidents are due to drunken driving.  
Which makes it a logical statement that 
90% of accidents are due to driving without drinking! 

[Sourced by: Susy Mathew]

EKL Sudoku 71
Solution

1 5 4 8 7 3 2 9 6
7 9 2 5 1 6 4 8 3
6 3 8 4 2 9 1 7 5
3 7 9 6 8 4 5 2 1
2 6 5 7 3 1 9 4 8
4 8 1 9 5 2 6 3 7
9 1 6 3 4 7 8 5 2
8 4 7 2 6 5 3 1 9
5 2 3 1 9 8 7 6 4
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The Last Word
The very least you can do in your life is figure out what you hope 
for. And the most you can do is live inside that hope. Not admire 
it from a distance but live right in it, under its roof.

- Barbara Kingsolver
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