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ISRO says it has lost contact with GSAT-6A

ISRO's GSLV-F08 carrying GSAT-6A communication satellite blasts off into orbit from Satish
Dhawan Space Centre, in Sriharikota on March 29, 2018.   | Photo Credit: PTI

A day after GSAT-6A, the country’s newest communication satellite, went incommunicado in
space, officials of the Indian Space Research Organisation (ISRO) said on Sunday that they were
working to restore the link with it.

All you need to know about ISRO’s GSAT 6A satellite launch

The silence is initially believed to have been caused by a power glitch or a short circuit on the
satellite.

The spacecraft, launched on March 29, was meant to support military communications in hostile
regions using handy ground terminals. Built to last 10-12 years, it was to be a standby for its three-
year-old replica GSAT-6.

ISRO chief hopeful

ISRO Chairman K. Sivan, for whom this was the first mission after taking charge, said, “Going by
preliminary data, we expect that we will be able to recover the satellite. Its systems are in good
health. Our teams are working round the clock to re-establish contact with the satellite. We are
trying through our ground stations across the world.” Functionally, there would be no shortage or
disturbance as GSAT-6 was at work for some more years, he said.

“There will be no impact of this problem on our next missions,” Dr. Sivan said.

The launch of the navigation satellite IRNSS-1I is scheduled for April 12. An expert committee is
looking into the issue and will suggest recovery and other options.

Orbit correction

After the 36-minute second orbit correction of Friday, GSAT-6A had an orbital period of 18-20
hours, close to the final 24 hours. The command team at the ISRO’s Master Control Facility at
Hassan would get another shot at recovery when the satellite passes over India on Monday
morning.

Dr. Sivan also referred to the latest case of Russian scientists getting back an Angolan satellite
that had lost its link after launch in December.

Earlier on Sunday, an ISRO statement said, “Communication from the satellite was lost after the
second firing of the on-board engine” on Saturday. “Efforts are under way to establish the link with
the satellite,” it said.

News about a glitch started floating in around forenoon on Saturday. The ISRO brass, including
Dr. Sivan and officials of the satellite and control teams, went into a huddle at the ISRO
headquarters and later at the MCF. Multiple but unofficial sources connected with the ISRO
believe the spacecraft may have died.

One person familiar with satellite technologies said spacecraft have redundancies or backups;
MCF worked at them overnight on Saturday. “There are occasions when satellites have sprung
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alive after a few days. But in this case, the chances appear to be dim,” the expert said, requesting
not to be named.

The 2,000-kg-plus GSAT-6A was launched on the indigenous GSLV rocket on March 29 from the
Satish Dhawan Space Centre, Sriharikota. It was placed in an initial elliptical orbit 169.4 km x
36,692 km.

MCF picked up its control within minutes. From March 30, it started routinely correcting the orbit
into a circular one, a critical but frequently done exercise that lasts about a week to 10 days.

After the first on-board motor firing for about 36 minutes on Friday morning, ISRO announced that
the satellite’s orbit became 36,412 km x 5,054 km with an inclination of 11.93 degrees to the
Equator; it was circling the Earth almost every 13 hours.

The space agency said a third orbit raising exercise was due on Sunday. The second manoeuvre
is said to have been tried at 10.15 a.m. on Saturday.

GSAT-6A came with a technology that combines a large unfurlable S-band antenna in space and
small, hand-held ground terminals highly suited for the military in remote area operations.

Perkin discovered the first synthetic dye, known as mauveine.

END

Downloaded from crackIAS.com

© Zuccess App by crackIAS.com



cr
ac

kIA
S.co

m

cr
ac

kIA
S.co

m

www.thehindu.com 2018-04-02

Microbes help in making hydrocarbons

Engineered metabolism: Shriessh Srivastava (from left), Syed Shams Yazdani, Zia Fatma and
Tabinda Shakeel studied the phospholipid pathway of E. coli .  

Scientists at the International Centre for Genetic Engineering and Biotechnology (ICGEB), New
Delhi, have succeeded in engineering the metabolic pathway of Escherichia coli in such way that it
would synthesise hydrocarbons of carbon chain length 15 and 17, which are the fundamental
components of diesel. The results were recently published in Journal of Metabolic Engineering.

They first added two genes from Cyanobacteria into E. coli. “Few cyanobacteria are known to
produce a low quantity of alkane. So we put the genes responsible for this production into the
laboratory bacteria. But then the production was very minimal. So we took the approach of in-silico
metabolic pathway, and finally over-expressed a gene (zwf gene) and removed few genes from E.
coli which resulted in significantly high hydrocarbon production,” explains Zia Fatma, Postdoc
researcher and first author of the paper.

The researchers also studied the phospholipid pathway of E. coli and made some gene deletions.

A total of three gene additions and eight gene deletions were carried out to increase the
hydrocarbon production rate and concentration.

The added genes included those which code for cyanobacterial alkane producing enzymes and a
host gene which can lead to availability of higher electrons needed for alkane production. The
deletions helped in saving the substrate (glucose) from going to other competing products, and
also helped in limiting the cell growth so that more carbon is available for alkane formation.

This pathway engineering also led to higher production of fatty alcohol, which has a role in
cosmetic industries.

Fed-batch cultivation of E.coli (culturing the bacteria in a bioreactor with continuous nutrition
supply) was done - 3 litre of the substrate supplemented with glucose and other nutrient sources
were used. The engineered bacteria were able to produce 2.54 g/L of alka(e)ne and 12.5 g/L of
fatty acid in 72 hours.

The report says that this is the highest production levels achieved so far by any microbial source.

“Currently, most of our need for fuels is met by non-renewable crude petroleum. Few countries
have commercialised biodiesel made via transesterification of vegetable oil, but they can only be
blended in the proportion of 5-20% with diesel and are not compatible with the supply chain,” says
Dr Syed Shams Yazdani, from Microbial Engineering group and corresponding author of the
paper. “The production is currently only at the lab level. We have to integrate the engineered
plasmid into the genome and go for mass production. We are working to bring about a ten-fold
increase in the production and at the same time bring down the cost of the new product.”

Perkin discovered the first synthetic dye, known as mauveine.
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NASA to send first mission to study ‘heart’ of Mars

InSight or the Interior Exploration using Seismic Investigations, Geodesy and Heat Transport
mission, carries a suite of sensitive instruments to gather data.   | Photo Credit:
REUTERS/NASA/JPL

NASA is all set to send the first-ever mission dedicated to exploring the deep interior of Mars, the
US space agency said on March 30.

Scheduled to launch on May 5, InSight — a stationary lander — will also be the first NASA mission
since the Apollo moon landings to place a seismometer, a device that measures quakes, on the
soil of another planet.

“In some ways, InSight is like a scientific time machine that will bring back information about the
earliest stages of Mars’ formation 4.5 billion years ago,” said Bruce Banerdt, principal investigator
for InSight. “It will help us learn how rocky bodies form, including Earth, its moon, and even
planets in other solar systems.”

InSight or the Interior Exploration using Seismic Investigations, Geodesy and Heat Transport
mission, carries a suite of sensitive instruments to gather data. Unlike a rover mission, these
instruments require a stationary lander from which they can carefully be placed on and below the
martian surface, NASA said.

Mars is the exoplanet next door – a nearby example of how gas, dust and heat combine and
arrange themselves into a planet. Looking deep into Mars will let scientists understand how
different its crust, mantle and core are from Earth, the US space agency said.

NASA is not the only agency excited about the mission. Several European partners contributed
instruments or instrument components to the InSight mission. France’s Centre National d’Etudes
Spatiales led a multinational team that built an ultra-sensitive seismometer for detecting
marsquakes. The German Aerospace Center (DLR) developed a thermal probe that can bury itself
up to five metres underground and measure heat flowing from inside the planet.

“InSight is a truly international space mission,” said Tom Hoffman, project manager at NASA’s Jet
Propulsion Laboratory (JPL). “Our partners have delivered incredibly capable instruments that will
make it possible to gather unique science after we land.”

InSight currently is at Vandenberg Air Force Base in California undergoing final preparation before
launch, NASA said. This week, it completed what is known as a spin test: the entire spacecraft is
rotated at high speeds to confirm its centre of gravity. That is critical for its entry, descent and
landing on Mars in November, Hoffman said.
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ISRO experimenting with potential structures for lunar habitation: Jitendra Singh

Jitendra Singh addressing the media in New Delhi   | Photo Credit: PTI

The Indian Space Research Organisation is experimenting with potential structures for lunar
habitation, the government today told the Lok Sabha.

In a written response to a question in the Lok Sabha, Jitendra Singh, minister of state in the Prime
Minister’s Office that looks after the Department of Space, said, “The ISRO, along with academic
institutions, is doing experimentation on potential structures for lunar habitation.”

The minister was responding to a question on whether the ISRO has started working on building
igloo-like habitats on the lunar surface for potential future missions.

An igloo is a shelter, a place for people to stay warm and dry made from blocks of snow placed on
top of each other.

“Various options are being studied about the requirements and complexities of habitats. The study
is more towards futuristic developments,” Singh said.

ISRO had first launched its Moon mission Chandrayaan-1 in 2008. In its second mission — the
Chandrayaan-2— a rover will be made to land on the moon’s yet-unexplored south pole. The rover
will send high-quality pictures that will help in better understanding the moon.
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India joins Europe’s satellite data sharing pool

A file photo of a Vega rocket blasting off in Kourou, carrying the Sentinel-2A satellite for the
Copernicus programme.AFP  

India has joined Europe’s mega global arrangement of sharing data from earth observation
satellites, called Copernicus.

Data from a band of Indian remote sensing satellites will be available to the European Copernicus
programme, while designated Indian institutional users will in return get to access free data from
Europe’s six Sentinel satellites and those of other space agencies that are part of the programme,
at their cost.

The space-based information will be used for forecasting disasters, providing emergency response
and rescue of people during disasters; to glean land, ocean data; and for issues of security,
agriculture, climate change and atmosphere, according to a statement issued by the European
Commission here.

The agreement was signed in Bengaluru on Monday by Philippe Brunet, Director for Space Policy,
Copernicus and Defence, on behalf of the EC and by P.G. Diwakar, Scientific Secretary, Indian
Space Research Organisation.

The multi-billion-euro Copernicus is Europe’s system for monitoring the earth using satellite data.
It is coordinated and managed by the EC.

Range of applications

The free and open data policy is said to have a wide range of applications that can attract users in
Europe and outside. The Copernicus emergency response mapping system was activated on at
least two Indian occasions — during the 2014 floods in Andhra Pradesh in October 2014 and after
the 2013 storm in Odisha.

“Under this arrangement, the European Commission intends to provide India with free, full and
open access to the data from the Copernicus Sentinel family of satellites using high bandwidth
connections. Reciprocally the Department of Space will provide the Copernicus programme and its
participating states with a free, full and open access to the data from ISRO’s land, ocean and
atmospheric series of civilian satellites (Oceansat-2, Megha-Tropiques, Scatsat-1, SARAL, INSAT-
3D, INSAT-3DR) with the exception of commercial high-resolution satellites data,” the EC said.

The arrangement includes technical assistance for setting up high bandwidth connections with
ISRO sites, mirror servers, data storage and archival facilities.
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HAMMER to deal with asteroids heading for earth

An artist's conception shows an asteriod crashing into the earth. File photo   | Photo Credit:
Reuters

Hollywood’s favourite plan of blowing up an asteroid on a collision course with Earth, may not be
the only way to avoid the apocalypse. A small push is all that is needed to change its course and
save our planet.

Scientists from NASA, the National Nuclear Security Administration, and two other national
laboratories in the USA have conceptualised an asteroid deflector that can deliver this small
nudge. They also theoretically studied the impact of the deflector on a near-Earth asteroid --
101955 Bennu.

Deflector set-up

Named HAMMER (Hypervelocity Asteroid Mitigation Mission for Emergency Response vehicle),
the deflector is nine metres tall and weighs more than 8000 kg. HAMMER can be used as a kinetic
impactor (spacecraft at high speed to give the push), or as a carrier for some other nuclear device
which can do the same job.

“The chance of an impact appears slim now, but the consequences would be dire,” said Kirsten
Howley, physicist and co-author of the paper, in a release. “This study aims to help us shorten the
response timeline when we do see a clear and present danger so we can have more options to
deflect it.”

The study was recently published in Acta Astronautica.

The researchers evaluated various deflection scenarios in the study, ranging from launching the
deflector 10 years to 25 years before the impact.

“In the 10-year scenarios, it was determined that it could take between 34 and 53 launches of the
Delta IV Heavy rocket, each carrying a single HAMMER impactor, to make a Bennu-class asteroid
miss the Earth. If there were a 25-year lead time, that number could be reduced to seven to 11
launches. The exact number would depend on the desired Earth-miss-distance and the impact
conditions at the asteroid,” says the release.

According to NASA's Centre for Near Earth Object Studies there are more than 2,500 near Earth
objects and most of them don't pose any threat to our planet. “The ultimate goal is to be ready to
protect life on Earth,” adds Prof. Howley.
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Launch lessons: On ISRO's satellite launch problem

The loss of communication between the ground station and the Indian Space Research
Organisation’s latest satellite after its launch on March 29 is deeply disappointing. ISRO’s mission
aimed to place the communication satellite, GSAT-6A, in space. However, shortly after the second
orbit-raising operation, the ground station lost track of the satellite on March 31, when it was on
course for the final firing. Understanding why this happened is crucial. A launch operation can be
simplified into the initial three stages, during which the satellite is boosted to different heights by
the launch vehicle and then placed in a geosynchronous transfer orbit. This is an elliptical orbit into
which a satellite is placed initially before being transferred into a geosynchronous orbit where it
maintains a position above a fixed longitude. During each of these stages, a part of the rocket
completes its role and disengages from the bulk. Then the satellite moves towards its final and
desired orbit. The GSAT-6A was first raised to the elliptical orbit marked by the following
parameters: its perigee, or point of closest approach to Earth, was 5,054 km; and its apogee, or
point of farthest approach, was 36,412 km. This was followed up by a second orbit-raising
operation on March 31. It was after this and during the third such operation that the ground station
lost contact with the satellite. This is why it is being conjectured that the failure occurred because
of a flaw outside the launch vehicle, the GSLV, perhaps from a short circuit or power glitch within
the satellite itself.

GSAT-6A still eludes ISRO

The last word has not been said on the mission, as ISRO officials continue to try to establish
contact with the satellite. Yet, in complex scientific feats such as ISRO’s projects, there is no
mission so devoid of a learning aspect to it that it is deemed a total failure. The GSLV has had
several successes in the past, and this is its 12th flight. For instance, it was used to launch the
advanced communication satellite, GSAT-6, in August 2015. GSAT-6A’s predecessor, GSAT-6,
provides S-band services for two-way communications as in the case of mobile phones. The
present mission, launched on March 29, was endowed with additional features, such as the high-
thrust Vikas engine that gave it the capacity to carry a heavier payload. It had been reported that
the mission would be a testing ground for ISRO’s next moon mission. Given this background,
ISRO should be open about the specific learning points from this launch exercise. Space science
is exciting not just for the experts, but to many outside the field. Therefore, it is important that the
agency presents itself more openly to the world.
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Meet Icarus, the farthest star ever seen

The panels at the right show the view in 2011, without Icarus visible, compared with the star's
brightening in 2016.   | Photo Credit: REUTERS/NASA

Scientists have detected the most distant star ever viewed, located more than halfway across the
universe and named it after the ancient Greek mythological figure Icarus.

The star was formally named MACS J1149+2223 Lensed Star-1, but its discoverers dubbed it
Icarus, who flew so close to the sun that his wings fashioned from wax and feathers melted,
sending him plunging fatally into the sea.

Researchers said they used NASA's Hubble Space Telescope to spot the star, which is up to a
million times more luminous and about twice as hot as our sun, residing 9.3 billion lights years
away from Earth. It is a type of star called a blue supergiant.

The star, located in a distant spiral galaxy, is at least 100 times further away than any other star
previously observed, with the exception of things like the huge supernova explosions that mark the
death of certain stars. Older galaxies have been spotted but their individual stars were
indiscernible.

The scientists took advantage of a phenomenon called ”gravitational lensing” to spot the star. It
involves the bending of light by massive galaxy clusters in the line of sight, which magnifies more
distant celestial objects. This makes dim, faraway objects that otherwise would be undetectable,
like an individual star, visible. “The fraction of the universe where we can see stars is very small.
But this sort of quirk of nature allows us to see much bigger volumes,” said astronomer Patrick
Kelly of the University of Minnesota, lead author of the research published in the journal Nature
Astronomy.

“We will now be able to study in detail what the universe was like — and specifically how stars
evolved and what their natures are — almost all the way back to the earliest stages of the universe
and the first generations of stars,” Kelly added.

Because its light has taken so long to reach Earth, looking at this star is like peering back in time
to when the universe was less than a third of its current age. The Big Bang that gave rise to the
universe occurred 13.8 billion years ago.
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UK-US firms create largest genomics project to study Indian population

A DNA double helix is seen in an undated artist's illustration released by the National Human
Genome Research Institute   | Photo Credit: Reuters

A UK-based genomics data platform and an American genetics company, on Sunday, collaborated
to create the world’s largest project of its kind to study Indian population.

Cambridge-headquartered Global Gene Corp (GGC) said its new multi-year tie-up with Regeneron
Genetics Center (RGC), a wholly-owned subsidiary of New York-based Regeneron
Pharmaceuticals Inc, is aimed at finding innovative diagnosis and therapies for rare diseases.

“We believe that genomics will help India achieve a paradigm shift in healthcare,” said Deepak
Bagla, managing director and CEO of Invest India, the country’s investment promotion and
facilitation agency which is supporting GGC to build world-class capabilities in Mumbai and
Ahmedabad.

Invest India said the latest collaboration marks a step forward in the Indian government’s
“Healthcare for All” plans, particularly with the Ayushmann Bharat initiative announced by Prime
Minister Narendra Modi. “Genomic technology is important to achieve this mission. This
investment by Global Gene Corp and Regeneron will create infrastructure, jobs and opportunity for
the future in India,” Bagla said.

Genetic evidence has revolutionised scientific discovery and drug development in recent years by
providing clear links between certain genes and disease. Sumit Jamuar, chairman and CEO of
GGC, explained that this “genomics revolution” is crucial to the delivery of improved healthcare for
all. His company is working to solve the problem of genomic data bias — where 81 per cent of
genomics data comes from Caucasian populations of European ancestry; India with 1.3 billion
people represents 20 per cent of the world’s population, yet its population contributes less than 1
per cent of genomic data and insights.

“We are proud that we are collaborating to create the largest programme in India to generate
genomic understanding of populations in the Indian sub-continent. We are delighted to be
partnering with the RGC as we have a shared commitment to improve the lives of patients,”
Jamuar said.

The new tie-up with RGC will sequence the exomes of people from the Indian subcontinent in
order to gain insights into allelic (alternative forms of genes) architecture and specified diseases.
Genomic sequencing data generated by the RGC will be paired with de-identified medical records
from consenting patients to examine links between human genetic variations and disease in these
populations.

“A deeper understanding of the genetic architecture and disease burden in populations throughout
the Indian sub-continent will enable the identification of novel genes associated with many rare
and common diseases, potentially facilitating therapeutic development, diagnosis and delivery of
precision medicine,” said Alan Shuldiner, managing director, vice-president and head of Founder
and Special Populations at RGC.

He believes the centre’s “extraordinary highthroughput automated gene sequencing and data
analysis capabilities” present a great opportunity in India and other under-explored populations.

According to figures collated by the companies, currently an estimated 90 per cent of the potential
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medicines entering clinical trials fail to demonstrate the necessary efficacy and safety, and never
reach patients. Many of these failures are due to incomplete understanding of the link between the
biological target of a drug and human disease. By contrast, medicines developed with human
genetic evidence have had substantially higher success rates and patient care has benefited.

Exome sequencing records every letter in the DNA of the exome, the 1-2 per cent (30 to 40 million
basepair letters) of the genome that encodes all known proteins and that is believed to have the
most direct relevance for therapeutic development and understanding of inherited disease.

GGC was set up with a vision to democratise healthcare through genomics. It is focused on
building a longitudinal, genomics data foundation and insights for under-explored patient
populations in Asia, Middle East, Latin America and Africa.

The company’s research and development facility is located in the Wellcome Genome Campus in
Cambridge, UK, with offices in Boston, Singapore and India. PTI AK CPS 03181817
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Army to buy air defence system

In 2017, the Centre decided to go for two more regiments of the Akash missle system (in
picture).R.V. Moorthy  

After several retrials and delays, the Army is set to begin contract negotiations in the multi-billion
dollar deal for the very short-range air defence system or VSHORAD.

“The activities relating to the Contract Negotiation Committee for the deal started in mid-February.
The bids will be opened shortly to select the lowest bidder so as to begin cost negotiations,” a
defence official said.

Before the bids are opened, a benchmark price will be set based on various factors, and the bids
will be checked with it.

The request for proposal was first issued in October 2010 for over 5,000 missiles, 258 single
launchers and 258 multi-launchers, estimated to cost Rs. 6,400 crore. Since then, there have been
trials and retrials because of the deviations in the products. In the earlier cases, the Army tried to
avoid the situation of only one vendor left in the field, with others eliminated for non-compliance,
because this would result in the cancellation of the tender under the Defence Procurement
Procedure. So, re-trials were held again after the vendors were given time to fix the anomalies.
“Three companies are in the contest, and all have been declared compliant after the re-trials held
last year,” the official said. The request for information was issued in 2010. The trials started in
2012. Of the five who responded, MBDA of France; Rosoboronexport of Russia; and SAAB of
Sweden made it.

System configuration

The system should have a maximum range of 6 km and an altitude of 3 km, besides all-weather
capability. It will replace the IGLA. Early last year, the Defence Ministry cancelled a second air
defence tender for a short-range surface-to-air missile and decided to go for two more regiments
of the indigenous Akash systems.
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Hubble precisely measures distance to ancient star cluster

An artist's rendering of the galaxy, known by its catalog name z8_GND_5296   | Photo Credit:
Reuters/NASA

Scientists using NASA’s Hubble Space Telescope have for the first time precisely measured the
distance to one of the oldest objects in the universe, a 13.4 billion-year-old cluster of stars born
shortly after the Big Bang.

The refined distance yardstick provides an independent estimate for the age of the universe. It will
also help astronomers improve models of stellar evolution. Star clusters are the key ingredient in
stellar models because the stars in each grouping are at the same distance, have the same age,
and have the same chemical composition. They therefore constitute a single stellar population to
study.

This stellar assembly, a globular star cluster called NGC 6397, is one of the closest such clusters
to Earth. The new measurement sets the cluster’s distance at 7,800 light-years away, with just a
three per cent margin of error. Until now, astronomers have estimated the distances to our
galaxy’s globular clusters by comparing the luminosities and colours of stars to theoretical models,
and to the luminosities and colours of similar stars in the solar neighbourhood.

However, the accuracy of these estimates varies, with uncertainties hovering between 10 per cent
and 20 per cent. The new measurement uses straightforward trigonometry, the same method used
by surveyors, and as old as ancient Greek science. Using a novel observational technique to
measure extraordinarily tiny angles on the sky, astronomers managed to stretch Hubble’s
yardstick outside of the disk of our Milky Way galaxy.

 

The research team calculated NGC 6397’s age at 13.4 billion years old. “The globular clusters are
so old that if their ages and distances deduced from models are off by a little bit, they seem to be
older than the age of the universe,” said Tom Brown of the Space Telescope Science Institute
(STScI) in the US, leader of the Hubble study. Accurate distances to globular clusters are used as
references in stellar models to study the characteristics of young and old stellar populations.

“Any model that agrees with the measurements gives you more faith in applying that model to
more distant stars,” Brown said. “The nearby star clusters serve as anchors for the stellar models.
Until now, we only had accurate distances to the much younger open clusters inside our galaxy
because they are closer to Earth.”

By contrast, about 150 globular clusters orbit outside of our galaxy’s comparatively younger starry
disk. These spherical, densely packed swarms of hundreds of thousands of stars are the first
homesteaders of the Milky Way. The Hubble astronomers used trigonometric parallax to nail down
the cluster’s distance. This technique measures the tiny, apparent shift of an object’s position due
to a change in an observer’s point of view.

Hubble measured the apparent tiny wobble of the cluster stars due to Earth’s motion around the
Sun. With this technique, called “spatial scanning,” Hubble’s Wide Field Camera 3 gauged the
parallax of 40 NGC 6397 cluster stars, making measurements every 6 months for 2 years. The
researchers then combined the results to obtain the precise distance measurement.

The researchers said that they could reach an accuracy of one per cent if they combine the
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Hubble distance measurement of NGC 6397 with the upcoming results obtained from the
European Space Agency’s Gaia space observatory, which is measuring the positions and
distances of stars with unprecedented precision. The findings appeared in The Astrophysical
Journal Letters.
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The center of the Milky Way is teeming with black holes

Image for representational purposes only   | Photo Credit: REUTERS/NASA

The center of our galaxy is teeming with black holes, sort of like a Times Square for strange super
gravity objects, astronomers discovered.

For decades, scientists theorized that circling in the center of galaxies, including ours, were lots of
stellar black holes , collapsed giant stars where the gravity is so strong even light doesn’t get out.
But they hadn’t seen evidence of them in the Milky Way core until now.

Astronomers poring over old x-ray observations have found signs of a dozen black holes in the
inner circle of the Milky Way. And since most black holes can’t even be spotted that way, they
calculate that there are likely thousands of them there. They estimate it could be about 10,000,
maybe more, according to a study in the journal Nature published on April 4.

“There’s lots of action going on there,” said study lead author Chuck Hailey, a Columbia University
astrophysicist. “The galactic center is a strange place. That’s why people like to study it.” The
stellar black holes are in addition to and essentially circling the already known supermassive black
hole, called Sagittarius A , that’s parked at the center of the Milky Way.

In the rest of the massive Milky Way, scientists have only spotted about five dozen black holes so
far, Hailey said. The newly discovered black holes are within about 30.9 trillion kilometers of the
supermassive black hole at the center. So there’s still a lot of empty space and gas amid all those
black holes. But if you took the equivalent space around Earth there would be zero black holes,
not thousands, Hailey said.

Earth is in spiral arm around 3,000 light years away from the center of the galaxy. The newly
confirmed black holes are about 10 times the mass of our sun, as opposed to the central
supermassive black hole, which has the mass of 4 million suns. Also the ones spotted are only the
type that are binary , where a black hole has partnered with another star and together they emit
large amount of x-rays as the star’s outer layer is sucked into the black hole. Those x-rays are
what astronomers observe.

When astronomers look at closer binary black hole systems they could then see the ratio between
what’s visible and what’s too faint to be observed from far away. Using that ratio, Hailey figures
that even though they only spotted a dozen there must be 300 to 500 binary black hole systems.

But binary black hole systems are likely only 5 % of all black holes, so that means there are really
thousands of them, Hailey said. There are good reasons the Milky Way’s black holes tend to be in
the center of the galaxy, Hailey said. First, their mass tends to pull them to the center. But mostly
the center of the galaxy is the perfect “hot house” for black hole formation, with lots of dust and
gas.
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3D-printed stethoscopes in war zones

(For purpose of illustration only.)  

Physicians in remote parts of the world can now 3D-print a clinically validated stethoscope with
recycled plastic, thanks to scientists who have designed a device template that could save lives
during wartime when medical supplies are scarce.“As far as we know this is the first open-source
medical device that has been clinically validated and is widely available,” said Tarek Loubani,
associate professor at University of Western Ontario in Canada.

Prof. Loubani spent time working as an physician in hospitals in Gaza during wartime when
medical supplies were often scarce.

“We wanted physicians and allied health care professionals to be able to have something that was
high quality. This study found that the acoustic quality was the same in our stethoscope as in a
premium brand stethoscope,” he said.

The idea to 3D-print a stethoscope was born while playing with a toy stethoscope and noticing it
performed its function quite well.

That led researchers to design an open-access template for a 3D-printed stethoscope that could
be created using recycled plastic.

The stethoscope, called the Glia model, was made using free open source software to keep costs
low and allow others to easily access the code.

With the Glia template, the stethoscope can be made in less than three hours and costs less than
USD 3 to produce.

Anyone with a 3D printer and access to ABS — a plastic used to make garden chairs and Lego —
can create the device. The results of the study, published online today in the journal PLOS ONE,
show it has the same acoustic quality as the best stethoscopes on the market.

“Use of the open source approach in every aspect of this project contributes powerfully to the body
of medical device research,” said Gabriella Coleman, PhD, noted scholar on technology and open
source software.

“This research gives a guide for others to create medical-grade open access devices that can
reduce costs and ultimately save lives,” said Ms. Coleman.

The device is currently in clinical use by physicians and allied health professionals in Gaza and is
also being tested at the London Health Sciences Centre in Ontario, Canada.

Prof. Loubani said stethoscopes may not be seen as vital for diagnosis and treatment in places
such as London, where physicians rely heavily on ultrasound, CT and other diagnostic
technologies.

However, in war torn and low-income communities, the stethoscope is a necessary tool.

“Stethoscope utility goes up as other resources go down. In London, if someone gets shot, I can
use an ultrasound to look inside and see if there is a life-threatening air pocket called a
pneumothorax,” Prof. Loubani said.
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“In Gaza, ultrasounds are not available in emergency departments, or are dilapidated, so the
stethoscope becomes an inexpensive tool that allows us to make life-saving decisions,” he said.

The hope now is to create templates for other medical devices that can be made or improved on-
site in locations with scarce resources.
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What is graphene?

The 21st century seems set to become the age of graphene, a recently discovered material made
from honeycomb sheets of carbon just one atom thick. It is a two-dimensional form (allotrope) of
carbon that consists of a single layer of carbon atoms arranged in a hexagonal lattice. Graphene
has been described as wondrous stuff — of being the strongest material ever tested, almost 300
times stronger than steel. It is also the best heat- and electricity-conducting material to be
discovered. It could also become a valuable aid in filtering water. Researchers from Australia
announced recently that they used a graphene-based product to make a water filter that can make
highly-polluted sea water drinkable after just one pass.
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Notice to Bengal over GI tag for ‘Rosogolla’

Odisha was not given a chance to explain its stance, said the petitioner.  

The Geographical Indication (GI) Registry has issued a notice to the West Bengal State Food
Processing and Horticulture Development Corporation, asking why the GI recognition given to
‘Banglar Rosogolla’ not be withdrawn.

Reacting to an application for rectification or removal filed by Ramesh Chandra Sahoo,
chairperson of the Bhubaneswar-based Regional Development Trust, the GI Registry office in
Chennai served this notice to West Bengal.

Questions documents

Through this petition, Mr. Sahoo had objected to the GI status procured by West Bengal for
‘Banglar Rosogolla’ four months ago. He had also questioned the dataprovided by West Bengal
for getting the GI tag.

He also said that Odisha was not given a chance to explain its stance when West Bengal applied
for the GI status.

Odisha Small Industries Corporation applied for the GI tag for ‘Odisha’s Rasagola’ on January 23
this year. The application includes historical evidence seeking to prove that the famous sweet was
part of the offering in Sri Jagannath Temple of Puri at least five centuries ago.

“With the emergence of more and more historical evidences, it is proven that the rasagola had
originated in Odisha as a special offering at the Sri Jagannath Temple of Puri. Later, its
preparation technique had reached West Bengal and other parts of the country,” said cultural
researcher Asit Mohanty, who helped in collecting evidences for the ‘Odisha’s Rasagola’ GI tag
application.
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A knowledge hub for medicinal plants

The use of Indian medicinal plants for drug discovery and therapeutics just received a boost.

A database of such plants has been built by a Chennai-based team led by Areejit Samal of the
Institute of Mathematical Sciences.

By documenting 1,742 Indian medicinal plants and 9,596 chemicals that plants use to thrive and
ward off threats (phytochemicals), this database has the distinction of being the largest so far. This
is a first step towards validating and developing traditional systems of medicine that use plant
extracts.

Tribal medicine

For the repository, the scientists sourced information from several texts including those that
documented tribal medicine.

With supporting studies in the form of well-planned lab tests, this work has the potential to improve
health care and enhance drug discovery.

Plants secrete various special chemicals to ward off predators, fight pathogens and survive in
difficult situations. Some of these so-called phytochemicals have been used to prepare traditional
medicines and also poisons. While there are extensive databases of phytochemicals of Chinese
herbs, there has no similar work in India.

The new database, named IMPPAT (Indian Medicinal Plants, Phytochemistry And Therapeutics)
brings together not just the Indian medicinal plants and their associated phytochemicals, but also
the latter’s 2D and 3D chemical structures, the therapeutic use of the plants and the medicinal
formulations.

Among the many challenges in building IMPPAT was in removing redundancy and standardising
names and spellings that varied across the several books and documents they have referred to.

From previous work we know that natural products are made of highly complex molecules, which
therefore are more likely to bind to very specific proteins unlike commercial (or synthesised) drug
molecules.

“We show that phytochemicals in IMPPAT also have high stereochemical and shape complexity
similar to natural product library of Clemons et al, and thus, IMPPAT phytochemicals are also
expected to be specific protein binders,” says Areejit Samal.

Drug molecules which are specific protein binders are likely to have fewer side-effects as they will
bind specifically to their target protein.

Quest for druggability

The team analysed the features of the phytochemical structures using established “druggability”
criteria.

This identified 960 potentially druggable phytochemicals of which only a small percentage showed
similarities to existing FDA-approved drugs.
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“This offers immense potential for drug discovery,” says Dr. Samal.

Of the 960 phytochemicals, 14 have the highest druggability score, and one of these is
Skullcapflavone I – This is produced by two plants, one of which is Andrographis paniculata ,
commonly known as Nilavembu or Siriyanangai.

Another interesting topper is Kumatakenin, which is made by three plants including Artemisia
capillaris .

This plant is a close relative of Artemisia annua from which Nobel laureate Youyou Tu extracted
the drug artemisinin which has saved the lives of many malaria patients.

“We hope to expand the links between phytochemicals of Indian medicinal plants and their target
proteins, enabling application of systems biology... Our resource will help future efforts render
Indian medicine evidence-based rather than experience-based,” says Dr. Samal.
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New understanding of mental health

Mental health issues could show up in the physiology of the brain, according to a study published
recently in Science. Examining the brain cortex of a large number of deceased patients, the
researchers found, for the first time, molecular signatures of mental illnesses. They studied five
major problems — autism, schizophrenia, bipolar disorder, depression and alcoholism — and
discovered that these conditions go in parallel with specific gene activity and manifest in the
genes’ expression in the cerebral cortex, or the outermost layer of the brain. The study throws up
overlaps in some of conditions and surprisingly counter-intuitive results in other cases.

In a scenario where diagnosis of psychiatric disorders is largely based on symptoms and signs,
and treatment of these is primarily by targeting symptoms, this study has come as a milestone. It
took up five common, major, disabling and chronic psychiatric conditions and looked for genetic
expressions in the brain cortex. “This is a step toward an objective method of diagnosis as well as
developing treatment methods that are disease modifying,” said Dr. M. Suresh Kumar, consultant
psychiatrist, Psymed Hospital, Chennai.

An international team of researchers, led by Dr. Daniel H. Geschwind, neurologist and
neuroscientist at University of California, Los Angeles (UCLA), U.S., analysed 700 cerebral cortex
samples from the brains of deceased individuals with one of the five disorders mentioned earlier.

The team also studied 293 controls and 197 samples from patients who had inflammatory bowel
disease for comparison with a non-neural disease. “The novel aspect of this study was using the
gene expression patterns as a basis for directly comparing these different psychiatric conditions
together across a large number of samples. Based on the different causes and behaviours present
in each disorder, it was quite surprising that they ended up showing many of the same gene
expression changes,” Dr. Geschwind said in an email to The Hindu.

Analysis revealed an overlap between bipolar disorder and schizophrenia. This was surprising
because the former is usually viewed as a mood disorder and hence closer to depression. Also,
despite the prevailing tendency to associate alcoholism with depression or bipolar disorder, the
study showed no correlation between alcoholism and the four other disorders.

“It is interesting that the study finds a close overlap in genetic and molecular level brain changes
between bipolar disorder and schizophrenia,” said Dr. Suresh Kumar. Bipolar disorder and
schizophrenia are completely distinct for the clinician. While the former is treated with mood
stabilisers, the latter is treated with antipsychotic drugs. Perhaps the two may be similar in several
ways as the study has shown. “Clinicians change the diagnosis from one to another over the
course of time. In addition, currently second generation antipsychotic drugs are used as first-line
drugs in both schizophrenia and acute stages of bipolar disorder,” he added.

The study showed that while some genes were active in both schizophrenia and autism, they were
much more active in the latter. There were also signs that brain cell communication was affected
in three diseases, autism, depression and bipolar disorder. “We also identified unique disease
signatures, such as an activation of microglial cells [a set of brain immune cells that protect the
brain from inflammation] in autism, not seen in the others, and some changes in hormone
regulation in major depression,” Dr. Geschwind said.

While the study cannot immediately translate into therapeutics, as it was performed on the brains
of deceased persons only, it could certainly pave the way for further research that would enable
precision medicine approaches.
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Based on the findings, Dr. Michael Gandal of UCLA is running a clinical trial using a drug predicted
to reduce neuroinflammation in autistic individuals. “We are now planning to look at patterns
across many different brain regions to see how widespread the results are. Finally, we also intend
to look at these disorders with single cell resolution using new sequencing technology,” Dr.
Geschwind said.

The National Mental Health Survey of India 2015-2016 estimated that nearly 150 million people in
India were in need of mental health interventions and care. Given this pointer, it becomes
important to get a better grip on both diagnosis and treatment of mental disorders. This study
should change the way psychiatric medicine works.

shubashree.desikan@thehindu.co.in
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Novel nanoparticles to help cell imaging

“We have used simple molecules which are found within the human body as basic ingredients,”
says Nikhil Jana (centre).  

New fluorescent nanoparticles created from simple biomolecules can now help light up cancer
cells for better imaging.

Scientists from Indian Association for the Cultivation of Sciences (IACS), Kolkata have created
nanoparticles from folic acid, riboflavin and lactose and tuned the molecules to give a green
fluorescence to help in cell imaging using bright-field microscopy.

“The cadmium selenium quantum dots currently used for imaging purposes are highly toxic to the
human cells. But we have used simple molecules which are found within the human body as basic
ingredients to do the same work,” says Dr. Nikhil R Jana, Professor and corresponding author of
the paper published in MRS Advances.

Green flourescence

The newly created nanoparticles are mixed with the cell culture medium, kept for 2-3 hours,
washed and then viewed under the microscope. The nanoparticles label the cancer cells alone
and are seen with a green fluorescence under the microscope.

The nanoparticles exhibit specific labelling properties. Since oral cancer cells have folate and
riboflavin receptors, the nanoparticles prepared from folic acid and riboflavin bind to these
receptors. Folic acid nanoparticles bind to ovary cancer cells, while nanoparticles made from
lactose bind to galactose receptors found on liver cancer cells.

They found that the green fluorescence depended mainly on the temperature at which they were
treated. “We used a wide range of temperature for cooking the molecules (90-340 degree C). The
broadness of the fluorescence spectra increased with the lowering of the reaction temperature,”
says Hayder Ali, PhD scholar and first author of the paper. “These new nanoparticles are less than
10 nanometre in size and can also be used for targeted drug delivery as they seem to have
specific labelling abilities.”

Preliminary in vivo studies using a mouse model show no toxicity, and the researchers are
currently working on getting a red emission so that bioimaging can be done with low background
signal.
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Forging a culture of innovation

On paper, India should be in a good position in terms of research and development (R&D)
spending. Our pipeline of researchers seems undiminished; we are ranked third in the world in
number of science and technology PhDs awarded and have improved our ranking in the Global
Innovation Index, from 66 to 60. And yet, there is no Indian university in the top hundred (QS
World University Rankings, 2018) and only 46,904 patents were filed in India in 2016 (China filed
over a million patents). Somehow, we have enabled an ethos of publishing, but not “patenting,
publishing and prospering”.

Between the numbers

India’s gross expenditure on R&D has increased by three times over the decade 2005-15,
crossing the 1 lakh crore mark in 2016-17. The Centre spent 45.1% of the total amount in 2015,
while private industry contributed 38.1%. In comparison to the West, the contribution of higher
educational institutions in R&D spending was lacklustre. The government’s R&D spending is
equivalent to an Amazon or Alphabet’s R&D spend, while only 26 Indian companies figure in the
list of top 2,500 companies globally by R&D spend. Our R&D activities still seem to be conducted
in an ivory tower, instead of being market-focussed.

An act of unlearning

India’s R&D spending, as a percentage of GDP, still lags significantly, at 0.69% in 2015 — this
share has been stagnating for the last decade. Even among other BRICS countries, only South
Africa lags behind India in terms of R&D expenditure. Allocation of spending is also significantly
constrained. Over 90% of Indian start-ups face a risk of failure in their initial failure, partially due to
a lack of access to financing. Access to such financing streams, to public and private players
needs to be improved significantly, with a reduction in institutional barriers.

The translation of R&D spend into patents can be affected by institutional constraints as well. Only
28% of patents registered for applications are eventually filed. Meanwhile, patent pendency times
in India are among the highest in the major economies, with a patent taking about 6-7 years
between a request for examination and a final office action. In comparison, South Korea and
China have pendency timings of 16 and 22 months, respectively. Meanwhile, the Council of
Scientific & Industrial Research (CSIR), which filed over 13,000 patents (2014-2017), shut down
its commercialising arm, CSIR-Tech, due to lack of funding. India’s intellectual property rights
(IPR) policy is ripe for transformation — requiring an amendment encouraging start-ups to utilise
filed patents on an initial no-royalty basis, with revenue sharing occurring once significant
commercialisation is achieved.

What’s in a rank?

Spending aside, the lack of transformative innovation across industries is something that India
should be concerned about. Over 77% of Indian venture capitalists believe that India lacks unique
business models or new technologies. R&D, as a professional function, fails to attract top talent —
our 216 researchers per million compare with China’s 1,177, Russia’s 3,131 and the U.S.’s 4,232.
The number of scientific publications has risen from 62,955 papers in 2009 to over 106,065 papers
in 2013, with India’s share of global research publications rising from 2.2% in 2000 to 3.7% in
2013. And yet, over 35% of publications in “bogus journals” comes from India. The CSIR’s patents,
mentioned earlier, were mostly “bio-data patents”, and are claimed to have been filed primarily to
enhance a scientist’s resume. The hoarding of patents has a significant cost; acquiring a higher
number of patents, without due regard for quality, has become an institutional mark of success, to
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up our index of innovation.

Tested by application

We need to push beyond metrics, papers and patents to focus on providing solutions to
development and economic challenges. A focus on building an innovation culture is necessary,
particularly giving the transformative shifts under way in sectors critical to India’s economy — from
electric cars in automobiles to insourcing in IT services, the economy is exposed to significant job
losses and a fall in exports over the coming decade. Our innovation policy has to shift beyond a
focus on increasing R&D spending to inculcating a mindset of “out-of-the-box” thinking in our
universities, start-ups and corporates. India’s educational policies need to be redesigned, with a
focus on building cognitive abilities, beyond rote learning and focus on quantitative subjects. The
Atal Innovation Mission is an encouraging start, focussing on facilitating school-level financial
grants to help nurture an initial layer of innovation. But we need to move beyond this to focus on
taking advantage of the data analytics boom, improving educational qualities beyond our existing
islands of excellence to the whole university system. A supporting ecosystem for this will require
providing greater access to public data, through the Right to Information Act and a push to
providing public data (for example, on train punctuality, water scarcity, air pollution metrics) for
building innovative applications on a real-time basis.

The impact of R&D spending on shifting a nation’s trajectory from a commodity-based growth to
one based on capital and IP is well-noted; South Korea increased its GDP 12 times over the past
45 years, while R&D spend rose from 0.26% of GDP in 1965 to well over 4.04% in 2011; private
players accounted for 76.5% of total R&D spending in 2011. For a nation whose public debate is
often given to recalling innovations in our historical and mythological past, the future state of
India’s R&D activities demands significant attention.

Feroze Varun Gandhi is a Member of Parliament representing the Sultanpur constituency for the
BJP
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Dysfunctional gene linked to ADHD found

Dysfunction in a gene that can lead to attention deficit hyperactivity disorder (ADHD)
schizophrenia, bipolar disorder and depression has been identified.

People with attention deficits have difficulty focussing and often display compulsive behaviour. The
study suggests that these symptoms could be due to dysfunction in ErbB4 gene, that helps
different brain regions communicate.

ErbB4 is also a risk factor for psychiatric disorders and is required to maintain healthy
neurotransmitter levels in the brain. “And since ErbB4 is a risk factor for schizophrenia, bipolar
disorder, and major depression, the results provide insights into mechanisms of these disorders,”
said Lin Mei, Professor Case Western Reserve University School of Medicine in Cleveland.

In the findings, published in the journal Neuron, researchers showed mice lacking ErbB4 activity in
specific brain regions performed poorly on timed attention tasks.

Without ErbB4, neurotransmitter levels go awry.
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Why Indian firms don’t innovate

Throwing light:Internal inadequacies and externalities beyond companies’ contol hamper
innovation in India, says World Bank economist William Maloney.getty Images/iStockDigtialStorm  

A large proportion of Indian companies just don’t have the policy or human resource capabilities to
invest in innovation though the country fares favourably in terms of research and development
(R&D) spending when compared with its peers, according to a top World Bank official.

“If you look at how much India invests in R&D as a share of GDP compared to other countries at
its level of income per capita, it actually doesn’t do badly,” said William Maloney, chief economist
for equitable, growth, finance and institutions in the World Bank.

“It’s (R&D spending) substantially above the average. That said, there are a couple of things to
note,” Mr. Maloney said in an interview.

‘Low R&D investments’

“One, there aren’t that many of the big and modern firms that are investing a huge amount in
R&D,” he added. “And, the vast majority of firms in India don’t have the capability to do R&D.

“We have [the] data on measures of management practices around the world and you have the
good performers such as Sweden and Germany, and you have parts of Africa that do pretty badly.
India is somewhere in the middle. It’s around China, Latin American levels.”

What this means, Mr. Maloney explained, is that firms in India lack the capability to take a careful
look at their basic plant layouts, can’t make long-term plans, don’t have an innovation strategy and
don’t have an HR (human resources) policy to staff their innovation strategy.

The other point Mr. Maloney made about India was that the focus should be on increasing
productivity and not simply focussing on R&D or single-mindedly increasing employment.

“R&D is one of several types of innovation that firms can do, but there are lots of others, such as
the adoption of better practices and products, upgrading quality, licensing technology from abroad,
all these things are under the heading of ‘innovation,’” he said.

Mr. Maloney acknowledged that it is not feasible for a country or a company to do everything by
itself, and that India still stands to gain a lot from borrowing technology from abroad, which then
enables it to leapfrog some existing technologies, such as the case with 4G adoption or the
implementation of BS-VI fuel norms.

“You can’t do everything, Every firm is going to have to find out what process and product
innovations it needs to do to improve productivity,” he said.

However, Mr. Maloney did concede that borrowing technology from abroad and then implementing
it at cheaper prices in India could lead to some friction between the exigencies of a developing
country and the huge investment needed for R&D. A case in point being how, in 2012, the Indian
government stripped pharmaceutical company Bayer of its exclusive rights to sell its cancer
treatment drug in India and granted Natco Pharma a licence to sell a generic version of the drug at
about 3% of the price Bayer was charging. “It’s difficult, to reconcile the demands of a developing
country and the huge investments that R&D requires,” Mr. Maloney said. “Ideally, you could say
the government should be paying whatever the costs are to recover the R&D investment and
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delivering it at lower prices. But this is a huge demand on the government Budget.”

There are a number of reasons why a firm doesn’t innovate, he added, explaining that several of
these have to do with internal inadequacies, while others have to do with externalities beyond the
control of the firm.

Business environment

“What leads a firm to want to accumulate more knowledge or innovate.

“On the one hand, you have to look at the business environment, the macro stability [and] look at
opportunities to export once you get going, all those sorts of things that say it will be worthwhile to
sink money into upgrading, raising quality levels, doing R&D, etc,” he said. “All those things on the
demand side are critical.

“But many firms have trouble identifying an opportunity,” he added.

“In the sense that they don’t have the managerial capabilities. SMEs (small and medium
enterprises) are constantly in a situation where they are putting out fires, they don’t have a five-
year plan, they don’t have somebody keeping track of what new technology has come out of some
place that they could bring to the firm.

‘Upgrading capability’

“That managerial capability comes with much more sophisticated firms and part of what we are
arguing is that countries like Japan and Singapore invested a lot in capability upgrading
programmes that sought to first organise the plant, get people with good records and a clean
plant, with some sort of vision for the future, some way of listening to workers and evaluating the
quality of the staff, all those very basic building blocks,” he said.

One manner to address these deficiencies is to attract talent from abroad by engaging with the
Indian diaspora more and trying encourage them to come back and bring their training and
expertise to India.

“In both China and India, a lot of international patenting is being done by firms that are
multinationals,” Mr. Maloney said. “So, in some sense, you have very sharp Indians working for
multinationals, but with unclear spillovers to the local economy. So, both the ‘brain drain’ and this
phenomenon could be seen as bad.”

“On the other hand, Ireland, Taiwan, and India started their tech industries largely due to the
returning diaspora,” he added.

“Ideally, you’d like to create a landing pad here so that they [diaspora] say ‘okay, I would like to go
home and try to start something there.’ It’s an obvious thing, but you’d be amazed at the number
of countries that don’t make it that easy.”

Another way in which the Indian government could help SMEs is to help them identify their
strengths and weaknesses in a systematic manner and then provide them with access to
international best practices and advice on how those could help them. Most of the SMEs I have
worked with are full of smart people, often trained as engineers, very committed to their firms and
the workers, but they are often just not aware of how they could be doing things better. The
management support programmes that Japan, Singapore, the entire West engages in are
important for exactly that reason, he said.
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‘Quick wins’

There are some quick wins if you just tell firms that this what you should be doing and this is
where you are.

“And the thing is, most of these governments subsidise these programmes,” he added. “If you
have a small company that doesn’t know how good or bad it is, you can’t expect them to shell out
a huge sum of money to find out. But if the company becomes better and starts earning more,
then the government earns back that money in taxes.”

Focus should be on increasing productivity and not simply focussing on R&D
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Humanity’s first flight to Sun in July: NASA

Final countdown: A file photo of engineers examining the Parker Solar Probe.   | Photo Credit: JIM
WATSON

NASA’s Parker Solar Probe — humanity’s first mission to the Sun — is undergoing final
preparations for its launch scheduled for July 31.

The spacecraft will continue testing, and eventually undergo final assembly and mating to the third
stage of the Delta IV Heavy launch vehicle. It will be launched from NASA’s Kennedy Space
Center in Florida.

After launch, it will orbit directly through the solar atmosphere — the corona — closer to the
surface than any human-made object has ever gone.

While facing brutal heat and radiation, the mission will reveal fundamental science behind what
drives the solar wind, the constant outpouring of material from the Sun that shapes planetary
atmospheres and affects space weather near Earth.

For the next several months, the spacecraft will undergo comprehensive testing. Just prior to
being fuelled, one of the most critical elements of the spacecraft, the thermal protection system
(TPS), or heat shield, will be installed.
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Patents and protecting public health

A new chapter on the access to medication debate in India began when Shamnad Basheer filed a
public interest litigation before the Delhi High Court. The petition pointed out the importance of
“working requirements” in the Patents Act, 1970; the need to amend Form 27; and the lapses by
patentees in furnishing information. The importance of Form 27 on the question of access to
health cannot be underestimated. In essence, Form 27 seeks information to ensure that the
patented material is adequately supplied in India. If the supply of the patented invention does not
cater to the demands, statutorily the reasonable requirement of the public with regard to the
patented invention is deemed as not met. This will be a ground to seek compulsory licensing of the
product within India. The underlying rationale is to protect public health.

Patent law grants to the patentees the privilege of enjoying a limited monopoly in order to achieve
the objective of public benefit. Thus, the quid pro quo for getting patent monopoly is patent
disclosure. As part of the disclosures, patentees are required to disclose if they are locally working
their patented invention in exchange for the conferred benefits. Thus, Section 83 of the Patents
Act states that “patents are granted to encourage inventions and to secure that the inventions are
worked in India on a commercial scale and to the fullest extent that is reasonably practicable” and
that the monopoly granted to the patentees is not merely to import the invention. Historically, laws
in India have considered “working” the invention as being so crucial to the enjoyment of the
monopoly that non-working in India entitled a third party to apply for a compulsory license.

In streamlining the local working requirement, especially in the field of pharmaceuticals, India is in
line with its international trade obligations. The Agreement on Trade-Related Aspects of
Intellectual Property Rights (TRIPS) provides flexibilities and underscores the sovereign rights of
countries to weave in the ground realities of each country while honouring their international trade
commitments. Paragraph 5(2) of the Doha Declaration outlines the right of national governments
to compulsorily license patents and the “freedom to determine the grounds upon which such
licences are granted” , including the use of grounds not explicitly specified in Article 31 of TRIPS.
Thus, lack of local working of the patent can be grounds for granting a compulsory licence along
with other grounds such as high prices and non-supply of the patented invention locally. In doing
so, the Doha Declaration allows the exercise of sovereign rights to define when exclusive rights
could be curtailed to achieve a larger public interest result.

Seeking local working information is part of India’s use of its sovereign rights. The state is
obligated to protect the right to life of its citizens under Article 21, and this duty is heavier than any
duty that the state may owe the patentees. The state should ensure that patentees perform their
duties as monopoly holders. This means that the grant of patents must contribute to the promotion
of technological innovation and to the transfer and dissemination of technology in a manner
conducive to social and economic welfare and to a balance of rights and obligations.

Currently, Form 27 requires patentees to submit a statement “regarding the working of the
patented invention on a commercial scale in India”. But as the Form is bereft of crucial details,
India’s next step is not to abjure it, but to revise it in a way that the conditions subject to which the
patent privilege is granted are complied with. In this regard, the Indian Patents Act (Section 146)
empowers the Controller to require a patentee or a licensee to furnish statements of how the
invention has been commercially worked in India. It also requires the patentees and every licensee
to furnish the prescribed statements regarding the invention. The Controller also has the right to
publish the information received. This is the law. The law requires transparency and patentees and
licensees should know that they are bound by this law. In this regard, requiring licensees to make
a full disclosure of the patent working information through Form 27 would not be considered out of
the norm. The liability for non-compliance with Form 27 must be strict civil liability.
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India needs to appreciate that the World Trade Organisation (WTO) rules do not prohibit getting
information on the local working. After all, TRIPS Article 27 does not apply to this situation. The
Article 27 prohibition against discrimination based on whether the goods are locally manufactured
or imported applies to the grant of a patent and not to grounds for issuing a compulsory license.
Further, the WTO’s jurisprudence in Canada Pharmaceuticals states that the word “discrimination”
does not ban all forms of differentiation and that it refers to “results of the unjustified imposition of
differentially disadvantageous treatment.”

Countries like India signed up to the intellectual property bandwagon to maximise opportunities for
technology transfer. Part of this exercise involves allowing local firms to compete and improve
innovation, especially on life-saving pharmaceuticals. There is no wisdom in enacting patent laws
that mainly enable foreign companies to import into a jurisdiction, without using it as a tool to foster
scientific and technological progress at home. Thus, disclosures under Form 27 are required as
part of a national strategy to improve innovation and further technology transfer into India, to
maintain public health and to ensure supply of pharmaceuticals nationally.

The U.S. has set a precedent with its America First approach, leading to an imposition of 25%
steel tariffs. Article XXI of the General Agreement on Tariffs and Trade that allowed the U.S. to
impose the steel and aluminium tariffs to prevent importation will also justify India’s position in
requiring local working to ensure access to medication. In any case, the use of Section 301 of the
U.S. Trade Act, 1974 to unilaterally impose trade pressures stands on shaky legal grounds. India
has been subjected to this unwanted bullying regularly. The amendment of Form 27 presents a
great opportunity for India to reiterate the limits and limitations of the unilateral approach, should
the U.S. choose to take unilateral action.

Kaushik Sunder Rajan has rightly asserted that in a world in which the structure of monopolistic
drug development is the norm, there are consequences for both health and democracy, since the
initial rationale of patents as a purely instrumental monopoly in public interest is subverted and
forgotten. The patent system is misconstrued as serving the patent owner. Similarly, there is wide
misconception by trade lobbyists that trade obligations are subservient to sovereign rights. Neither
of these propositions is correct. That is why the question raised in the petition filed by Professor
Basheer is not to be lightly taken. It is not only about the right to health but also about the state’s
sovereign right to preserve public health and duty to fulfil a Constitutional mandate.

Prabha Sridevan is a former judge of the Madras High Court and a former Chairperson of the
Intellectual Property Appellate Board; Srividhya Ragavan is Professor, Texas A&M University
School of Law

Receive the best of The Hindu delivered to your inbox everyday!

Please enter a valid email address.

The India-Japan economic relationship remains underwhelming in relation to strategic ties

END

Downloaded from crackIAS.com

© Zuccess App by crackIAS.com



cr
ac

kIA
S.co

m

cr
ac

kIA
S.co

m

www.thehindu.com 2018-04-11

All you need to know about ISRO’s IRNSS-1I satellite scheduled to be launched on Thursday

IRNSS-1A, blasts off from Sriharikota   | Photo Credit: PTI

The Indian Space Research Organisation (ISRO) will launch the IRNSS-1I satellite on April 12 at
04:04 a.m. from the first launch pad at the Satish Dhawan Space Centre, Sriharikota, through its
PSLV-C41. It will be the 20th flight of PSLV-XL version. This satellite will transmit signals for the
accurate determination of position, navigation and time.

This launch comes exactly two weeks after ISRO's launch of communication satellite GSAT-6A,
with which it lost contact in two days.

IRNSS stands for Indian Regional Navigation Satellite System. It is a set of satellites which
together can provide India a regional positioning system similar to the GPS. According to the ISRO
website, the system is designed to give position accuracy better than 20 metres to users in its
primary coverage area. It can also service regions extending up to 1500 km around India's
boundary.

There are currently seven IRNSS satellites (1A to 1G) in orbit. A, B, F, G are placed in a
geosynchronous orbit, which means they seem to be at a fixed location above the Earth and they
orbit along with the Earth. The remaining three, C, D, E, are located in geostationary orbit-they
seem to be at a fixed location above the Earth along the equator and orbit along with the Earth.

The last IRNSS, 1H, which was launched on August 31, 2017 was unsuccessful as the satellite did
not come out of its heat shield.

These satellites help not just in land navigation but also in marine and aerial navigation. The data
from these satellites can be used to give vehicle drivers visual and voice navigation assistance.
They also help in disaster management and in proper time-keeping.

Weighing 321 tonnes, the PSLV-C41 will put the IRNSS-1I into orbit 19 minutes and 19 seconds
after lift-off. The IRNSS-1I weighs 1425 kg at lift-off and is the ninth satellite in the IRNSS satellite
constellation. It will be placed in a sub-geosynchronous transfer orbit and at its closest point will be
284 km above the Earth and at its farthest will be 20,650 km above the Earth.

Like all other IRNSS satellites, IRNSS-1I will also carry two payloads – navigation payload and
ranging payload - the former to transmit signals for determining position, velocity and time and the
latter for determining the frequency range of the satellite.
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NASA to study how tiny sea creatures affect Earth’s climate

Millions of microscopic plants called phytoplankton colour the waters of the North Atlantic.   | Photo
Credit: REUTERS

In a first, NASA is conducting a study of the world’s largest phytoplankton bloom in the North
Atlantic to see how the tiny sea critters influence the climate in every season.

The North Atlantic Aerosols and Marine Ecosystems Study (NAAMES) mission began its fourth
and final deployment, which will study how phytoplanktons give rise to small organic particles that
leave the ocean and end up in the atmosphere, ultimately influencing clouds and climate. It is the
first research mission to conduct an integrated study of all four distinct phases of the world’s
largest phytoplankton bloom.

“Most scientists studying the bloom head to sea during its climax in late spring and early summer.
We did that, but we also went out during the other seasons to fully capture the minimum and
transitions of the bloom,” said Rich Moore, Deputy Project Scientist at NAAMES . “This
thoroughness pays off as our ship-based scientists use these data to fully describe the entirety of
the plankton bust/boom cycle. No one has done this before, and we’re excited about the science
findings that are beginning to trickle out now.”

NAAMES research challenges traditional ideas about bloom dynamics and species succession.
Findings from three deployments have already confirmed a distinct shift in the annual cycle of the
phytoplankton bloom and researchers have noted a clear lack of larger-sized plankton during the
peak of the bloom.

During previous NAAMES deployments, researchers completed 220 research hours aboard an
instrumented C-130 aircraft along specific tracks and manoeuvres over the North Atlantic,
including fly overs of the Woods Hole Oceanic Institute’s (WHOI) Research Vessel Atlantis, which
carries more than 50 researchers and crew members.

The ongoing ship deployment is currently collecting observations of ocean biological composition
and stocks, aerosol measurements and optical properties of the North Atlantic study area.

Satellites such as CALIPSO, a joint NASA and CNES mission, also help to study the ocean and
the atmosphere – from the depths of the phytoplankton bloom, to the clouds and atmospheric
particles in the sky above.

This final NAAMES study researches the “ascending transition” of the bloom, which occurs after
the phytoplankton minimum in February. In the March-April phase, the plankton are growing
steadily, with their abundance in the water continuing to increase or accumulate toward the
maximum of the bloom between May and July. This NAAMES campaign provides a unique
opportunity for researchers aboard Atlantis to do experiments that study growth and decay of the
phytoplankton population.

“For scientists watching the rates of growth, this is the exciting time, because the accumulation
rate is expected to be going through the roof and stay high for the next few months,” Moore said.

Rates of phytoplankton accumulation are critical for understanding the ocean conditions that lead
to phytoplankton growth and its timing, a key to unlocking the environmental drivers and controls
of biological dynamics. Since scientists are also interested in the link between the ocean,
atmospheric particles and clouds, they have conducted meteorological balloon launches from the
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ship on a regular basis to capture information relevant to cloud formation processes. By combining
global data from NASA satellites with the ship, aircraft, and autonomous assets such as floats,
along with laboratory research and balloon data, scientists are able to not only understand the
current state of the atmosphere, but also how it is evolving over time.
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PSLV-C41 successfully launches IRNSS-1I navigation satellite
Department of Space

PSLV-C41 successfully launches IRNSS-1I navigation
satellite

Posted On: 12 APR 2018 11:05AM by PIB Delhi

In its forty third flight, ISRO’s Polar Satellite Launch Vehicle PSLV-C41 successfully launched the
1,425 kg IRNSS-1I Navigation Satellite today from Satish Dhawan Space Centre SHAR,
Sriharikota.

PSLV-C41 lifted off at 0404 hrs (4:04 am) IST, as planned, from the First Launch Pad.  After a
flight lasting about 19 minutes, the vehicle achieved a Sub-Geosynchronous Transfer Orbit with a
perigee (nearest point to earth) of 281.5 km and an apogee (farthest point to earth) of 20,730 km
inclined at an angle of 19.2 degree to the equator following which IRNSS-1I separated from PSLV.

After separation, the solar panels of IRNSS-1I were deployed automatically. ISRO's Master
Control Facility (MCF) at Hassan, Karnataka took over the control of the satellite. In the coming
days, orbit manoeuvres will be performed from MCF to position the satellite at 55 deg East
longitude in the planned Geosynchronous Orbit with an inclination of 29 deg to the equator.

IRNSS-1I is the latest member of the ‘Navigation with Indian Constellation (NavIC)’
system.  NavIC, also known as Indian Regional Navigation Satellite System (IRNSS), is an
independent regional navigation satellite system designed to provide position information in the
Indian region and 1,500 km around the Indian mainland.

A number of ground facilities responsible for IRNSS satellite ranging and monitoring, generation
and transmission of navigation parameters, satellite control, network timing, etc., have been
established in many locations across the country as part of NavIC.

Till now, PSLV has successfully launched 52 Indian satellites and 237 customer satellites from
abroad.

******

BB/NK/PK

 

(Release ID: 1528753) Visitor Counter : 1393

Read this release in: Malayalam , Urdu , Marathi , Hindi , Tamil
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IRNSS-1I up in space, completes first phase of Indian regional navigation constellation

The Indian Space Research Organisation's (ISRO) navigation satellite IRNSS-1I, on board the
Polar Satellite Launch Vehicle (PSLV-C41), lifts off at the Satish Dawan Space Centre in
Sriharikota on Thursday.   | Photo Credit: AFP

Navigation satellite IRNSS-1I was put in orbit by the Indian Space Research Organisation's
(ISRO) PSLV-C41 rocket early on Thursday morning.

Eighth in the series, the 1425- kg satellite completes the first phase of the Indian regional
navigation constellation, ISRO Chairman K. Sivan said.

The PSLV-C41 lifted off at 4.04 a.m., as planned, from the First Launch Pad of the Satish Dhawan
Space Centre at Sriharikota in coastal Andhra Pradesh, and after a flight lasting about 19 minutes,
the satellite separated from it.

The navigation satellites, dubbed India's own GPS (Global Positioning System), are meant for
giving precise information of position, navigation and time of objects or people. They were built by
a consortium of six Indian companies led by Alpha Design Technologies Ltd., Bengaluru.

They have a civilian and a restricted military/security application.

Built for a 10-year job in space, 1I is expected to be ready for work in about a month after routine
orbit manoeuvres and tests.

All you need to know about ISRO’s IRNSS-1I satellite scheduled to be launched on Thursday

Now orbiting in a temporary sub-geosynchronous oval path about 281.5 km x 20,730 km from the
Earth and inclined 19.2 degrees to the Equator, it will be gradually pushed in the coming days into
a geosynchronous circular orbit 36,000 km away, at an inclination of 29° over 55° East longitude,
ISRO said.

Although 1I is the ninth to be launched in the NavIC navigation fleet, it counts as the eighth, as the
previous one, 1H, was lost in a faulty launch last August.

ISRO says it has lost contact with GSAT-6A

They were planned as backups but became necessary after the three imported rubidium atomic
clocks on 1A failed while in orbit.

Both 1I and 1H extensively involved the consortium in the assembly, integration and testing in
Bengaluru — an exercise that ISRO would replicate in coming missions, Dr. Sivan said.

"The NavIC constellation is going to create history and make innovative applications to the entire
community in ocean-based services, especially for the underserved and unserved,” Dr. Sivan said
in his post-launch address.

“Very recently we created a NavIC-based application that will be released soon. I request industry
and institutions to take these applications to the user community.”

In a hint about the loss of the newest GSAT-6A communication satellite in March, he said ISRO
engineers had braved setbacks and would continue to rise to new challenges.
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ISRO teams returned to launch activities from home ground in record 14 days after sending up
GSAT-6A on March 29. However the two missions used different launch pads.
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More than 100 parts for NASA's Orion capsule to be 3D printed

This image made available on Feb. 15, 2017 by NASA shows an artist's concept of the launch of
the Space Launch System rocket and Orion capsule.   | Photo Credit: AP

More than 100 parts for U.S. space agency NASA's deep-space capsule Orion will be made by 3D
printers, using technology that experts say will eventually become key to efforts to send humans to
Mars.

U.S. defence contractor Lockheed Martin, 3D printing specialist Stratasys, and engineering firm
PADT have developed the parts using new materials that can withstand the extreme temperatures
and chemical exposure of deep space missions, Stratasys said on April 17.

“In space, for instance, materials will build up a charge. If that was to shock the electronics on a
space craft there could be significant damage,” Scott Sevcik, Vice President Manufacturing
Solutions at Stratasys told Reuters.

3D printing, or additive manufacturing, has been used for making prototypes across a range of
different industries for many years, but is being increasingly eyed for scale production. The
technology can help make light-weight parts made of plastics more quickly and cheaply than
traditional assembly lines that require major investments into equipment. “But even more
significant is that we have more freedom with the design... parts can look more organic, more
skeletal,” Sevcik said.

“We look to apply benefits across our programs – missile defence, satellites, planetary probes,
especially as we create more and more common products,” said Brian Kaplun, additive
manufacturing manager at Lockheed Martin Space.

Orion is part of NASA's follow-up program to the now-retired space shuttles that will allow
astronauts to travel beyond the International Space Station, which flies about 420 km above Earth.
The agency's European counterpart, ESA, has suggested that moon rock and Mars dust could be
used to 3D print structures and tools, which could significantly reduce the cost of future space
missions because less material would need to be brought along from Earth.
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The Hindu explains: NASA’s Transiting Exoplanet Survey Satellite

This image made available by NASA shows an illustration of the Transiting Exoplanet Survey
Satellite (TESS).   | Photo Credit: AP

In February 2017, NASA announced that it has discovered more new exoplanets, a finding that
was expanded in December to include two more celestial objects found with the help of artificial
intelligence. An exoplanet is a planet that orbits a star outside our solar system.

On Wednesday, April 18, NASA is expected to launch TESS (Transiting Exoplanet Survey
Satellite), which will monitor more than 200,000 stars for temporary drops in brightness caused by
planetary transits.

What is the current exoplanet count?

As of now, the number of known exoplanets stands at over 3,700. Another 4,500 objects are
strong contenders to become exoplanets. About 50 are believed to potentially habitable. They
have the right size and the right orbit to support surface water and, at least theoretically, to support
life.

What will TESS do?

According to NASA, “TESS scientists expect the mission will catalog thousands of planet
candidates and vastly increase the current number of known exoplanets. Of these, approximately
300 are expected to be Earth-sized and super-Earth-sized exoplanets, which are worlds no larger
than twice the size of Earth. TESS will find the most promising exoplanets orbiting our nearest and
brightest stars, giving future researchers a rich set of new targets for more comprehensive follow-
up studies.”

How does it plan to do this?

Tess will look for dips in the visible light of stars, which requires that planets cross stars in our line
of sight. “Repetitive, periodic dips can reveal a planet or planets orbiting a star. Transit
photometry, which looks at how much light an object puts out at any given time, can tell
researchers a lot about a planet,” says NASA.

How long is this mission?

NASA says TESS will survey the entire sky over a period of two years. The satellite will do this by
breaking it up into 26 different sectors and the cameras on the satellite will survey each sector for
27 days.

Who all are behind Tess?

The Tess team includes Massachusetts Institute of Technology, the Kavli Institute for Astrophysics
and Space Research, NASA’s Goddard Space Flight Center, MIT’s Lincoln Laboratory, Orbital
ATK, NASA’s Ames Research Center, the Harvard-Smithsonian Center for Astrophysics, and the
Space Telescope Science Institute.

TESS will be launched using Falcon 9, a rocket manufactured by Elon Musk’s SpaceX.
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NASA’s new planet-hunting mission begins

A SpaceX Falcon 9 rocket transporting the Tess satellite lifts off from launch complex 40 at the
Cape Canaveral Air Force Station in Cape Canaveral   | Photo Credit: AP

NASA’s latest planet hunting satellite was successfully launched today on the first-of-its-kind
mission to find new worlds beyond our solar system and identify the ones that could support alien
life.

The Transiting Exoplanet Survey Satellite (TESS), which is expected to find thousands of new
exoplanets orbiting nearby stars, lifted off at 4:21 am IST on April 19 on a SpaceX Falcon 9 rocket
from the Cape Canaveral Air Force Station in Florida. The twin solar arrays that will power the
spacecraft were successfully deployed soon after.

“We are thrilled TESS is on its way to help us discover worlds we have yet to imagine, worlds that
could possibly be habitable, or harbour life,” said Thomas Zurbuchen, associate administrator of
NASA’s Science Mission Directorate in Washington. “With missions like the James Webb Space
Telescope to help us study the details of these planets, we are ever the closer to discovering
whether we are alone in the universe.”

The Hindu explains: NASA’s Transiting Exoplanet Survey Satellite

Over the course of several weeks, TESS will use six thruster burns to travel in a series of
progressively elongated orbits to reach the Moon, which will provide a gravitational assist so that
TESS can transfer into its 13.7-day final science orbit around Earth. After approximately 60 days
of check-out and instrument testing, the spacecraft will begin its work.

“One critical piece for the science return of TESS is the high data rate associated with its orbit,”
said George Ricker, TESS principal investigator at the Massachusetts Institute of Technology
(MIT) in the US. “Each time the spacecraft passes close to Earth, it will transmit full-frame images
taken with the cameras. That’s one of the unique things TESS brings that was not possible
before.”

For this two-year survey mission, scientists divided the sky into 26 sectors. TESS will use four
unique wide-field cameras to map 13 sectors encompassing the southern sky during its first year
of observations and 13 sectors of the northern sky during the second year, altogether covering 85
% of the sky.

TESS will be watching for phenomena called transits. A transit occurs when a planet passes in
front of its star from the observer’s perspective, causing a periodic and regular dip in the star’s
brightness. More than 78 % of the approximately 3,700 confirmed exoplanets have been found
using transits. NASA’s Kepler spacecraft found more than 2,600 exoplanets, most orbiting faint
stars between 300 and 3,000 light-years from Earth, using this same method of watching for
transits.

TESS will focus on stars between 30 and 300 light-years away and 30 to 100 times brighter than
Kepler’s targets. The brightness of these target stars will allow researchers to use spectroscopy,
the study of the absorption and emission of light, to determine a planet’s mass, density and
atmospheric composition. Water, and other key molecules, in its atmosphere can give us hints
about a planets’ capacity to harbour life.

“The targets TESS finds are going to be fantastic subjects for research for decades to come,” said
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Stephen Rinehart, TESS project scientist at NASA’s Goddard Space Flight Center in the US.
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National portal to share research facilities soon

The institutions that have the equipment will provide access to researchers through an online
reservation system.   | Photo Credit: Reuters

Soon researchers in any college or institution and research organisations can check, reserve and
have easy access to even expensive research equipment and facilities anywhere in India, thanks
to the efforts by the Centre for Nano Science and Engineering (CeNSE) at the Indian Institute of
Science, Bengaluru.

The centre is in the process of collating information about scientific and research equipment and
facilities available at academic institutions and research organisations across the country.

Online reservation

The portal — Indian Science, Technology and Engineering Facilities Map (I-STEM) — will soon
become operational. The government green signalled the project last month.

The institutions and organisations that have the equipment and facilities will provide access to
researchers for both academic and non-academic work through an online reservation system.

‘Many benefits’

“This initiative will have many benefits. It will provide access to researchers to any equipment or
facility that has been procured using public funds, the equipment will be better utilised and it will
avoid duplication of expensive equipment as much as possible,” says Dr. Sanjeev Kumar
Shrivastava of CeNSE and one of the two researchers who came up with this idea. “Sharing
expensive equipment can bring down the cost of doing research in India.”

Putting to rest the fear that this initiative may come in the way of premier institutions which are just
coming up from procuring essential equipment, Prof. Navakanta Bhat, chairman of CeNSE and the
principal investigator of the I-STEM project, says: “Each institute will need certain equipment that
is absolutely necessary and essential for regular use. It is not at all the intent of this initiative to
stop such institutes from procuring equipment but to ensure that each instrument is better used.”

“We are trying to replicate the Indian Nanoelectronic Users Programme (INUP) model at CeNSE
and IIT Bombay that has been in operation since 2008 to provide access to sophisticated device
fabrication and analytical equipment to any academic researcher in the country. I-STEM is inspired
by our positive experience with INUP,” says Dr. S.A. Shivashankar, visiting professor at CeNSE
and the other person who is the brain behind this initiative.

The idea of starting a national network was shared with Dr. R. Chidambaram, former Principal
Scientific Adviser.

The proposal was formally sent to the government in November last year.
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Atal Tinkering Labs Celebrate Annual Community Day
NITI Aayog

Atal Tinkering Labs Celebrate Annual Community Day

Posted On: 17 APR 2018 3:29PM by PIB Delhi

ATLs across the country throw open doors to neighbourhood schools & NGOs

Atal Tinkering Labs, under the Atal Innovation Mission of the NITI Aayog, were
envisioned as innovative makerspaces, setup across India, in every school, accessible
to every child. Equipped with modern technologies to help navigate and impart crucial
skills in the age of the Fourth Industrial Revolution, the ATLs are at the vanguard of the
promoting scientific temper and an entrepreneurial spirit in children today.

The ATL Community Day initiative is an effort to spread awareness as well as engage
the local communities in the neighbourhood of an Atal Tinkering Lab, to come and
experience the exciting new world of science and future technologies. The Annual
Community Day was held across India, over the course of April 13 – 16, with the larger
theme of AmbedkarJayanti, which was celebrated on April 14. AIM has selected more
than 2400 schools in 2017 for establishing Atal Tinkering Labs.

As the world grapples with evolving technologies, a new set of skills have gained
popular acceptance and have come to be in high demand. For India to contribute
significantly during this age of raid technological advancement, there is an urgent need
to empower our youth with these ‘skills of the future’.

Computational thinking, Internet of things (IoT), artificial intelligence, design thinking,
advanced robotics – to name a few – are becoming increasingly relevant today. And
Atal Tinkering Labs have evolved as epicenters for imparting these ‘skills of the future’
throughpractical applicationsbased onself-learning. Bridging a crucial social divide, Atal
Tinkering Labs provide equal opportunity to all children across the spectrum by working
at the grassroot level, introducing children to the world of innovation and tinkering.

Further establishing itself as an agent of community-level, inclusive innovation, children
from other schools and/or who are not enrolled in the formal education system are also
being introduced to the ‘tinkering’ phenomenon through the ATL Community Day
initiative.

AIM is paying tribute to the late Dr. B.R. Ambedkar by hosting its nationwide Atal
Community Day Initiative on 14th April,2018. ATLs seek to integrate his philosophy of
providing equal opportunity to everyone by opening up the doors of their Atal Tinkering
Labs to the neighboring schools and NGOs who support the education of
underprivileged children. Up to 30,000 new students were exposed during Community
Day celebrations to the Atal Tinkering Labs and its philosophy of creating an
environment of creativity and innovation.



cr
ac

kIA
S.co

m
crackIAS.com

The students undertook sessions in Design Thinking and Hands on Learning activities,
which composes of the basic elements of the first Atal Innovation Mission integration
module for the Atal Tinkering Labs. The sessions were conducted by trained mentors,
teachers and Atal Tinkering Lab students who have completed the Atal Tinkering Lab
modules. Innovation for all, by all, peer-to-peer learning mixed with expert guidance
and enthusiastic mentors.

Tinkering is to explore, experiment and step beyond your textbooks. Tinkering is to
identify problems and create solutions. Tinkering is to try, and try again. Tinkering is all
about learning and sometimes, failing too. Students are free to explore ideas across
sectors like aerospace, medical diagnostics, clean energy, clean water, biotechnology
and many more in ATLs. Young student teams from ATLs in Puducherry and Kolhapur,
Maharashtra have been innovating new ways to generate electricity from sewage
water. This is one innovative idea. There are more such innovations, ideas, patents
waiting to be realised in young minds. ATLs will create many more such young student
innovators across every Indian district, and initiatives like ATL Community Day not only
amplify the impact, but have the potential to effect transformational change at the
societal level.
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Science and technology interventions should improve the nutritional status of women & children in
underserved areas: Vice President
Vice President's Secretariat

Science and technology interventions should improve the
nutritional status of women & children in underserved areas:
Vice President

Addresses Scientists of CSIR – North East Institute of
Science And Technology

Posted On: 17 APR 2018 6:51PM by PIB Delhi

The Vice President of India, Shri M. Venkaiah Naidu has said that science and technology
interventions should improve the nutritional status of women and children in underserved areas.
He was addressing the scientists and other staff of the CSIR – North East Institute of Science And
Technology, in Jorhat, Assam today. The Governor of Assam, Shri Jagadish Mukhi, the Minister
for Agriculture, Assam, Shri Atul Bora and other dignitaries were present on the occasion.

The Vice President said that Science and Technology can make farmers get more income and
enable them to optimally utilize resources like soil and water. Technology can also help protect
forest wealth, reduce pollution and help us lead healthier lives, he added.

The Vice President said that one must strive to be among the leaders in the field, accessing
applying and adding to the wealth of scientific knowledge. We need to continuously draw
inspiration from this lineage and forge ahead in the current world which is witnessing phenomenal
changes mediated by science and technology, he added.

Following is the text of Vice President's address:

"I am delighted to be with all of you at the CSIR – North East Institute of Science and Technology
in Jorhat.

I am glad to note the tremendous work done by this Institute right from its inception in 1961 as a
multi-disciplinary laboratory harnessing science for development.

Glancing at the 120 technologies developed by you, I am impressed at the wide range of activities
taken up by you in the fields of biological sciences, material sciences, geo-sciences, engineering
sciences and chemical sciences.

You have researched and come up with healthcare herbal formulations like anti-lung cancer, anti-
arthritis and anti-fungal products as well as mosquito repellents. 

I am happy that your research findings have great relevance to farmers. The bio-organic fertilizer
and bacterial formulations for crop enhancement and yield improvement as well as bio-
remediation of hydrocarbon contaminated soil can contribute to enhanced farm productivity.
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I am equally impressed by the ‘Aroma Mission’ you have undertaken since 2017.  This will bring
significant value addition to the existing agricultural practices in the region and augment farmers’
incomes.  This is an initiative that holds great promise and needs to be pursued with great zeal
and devotion in the next few years.

Your research into seismicity of the north east region and your networking of 27 seismic stations is
generating valuable data that will be most useful for hazard communication and disaster
preparedness.

Institutes like yours have a vital role in ensuring that science and technology brings tangible
benefits to the people of our country.

You have undertaken a challenging mission and you are doing a commendable job. I notice that
you are not only focussing on research and product development but also on training and skill
development. 

Your training programmes on mushroom cultivation, vermin compost production, weaving and
textile products manufacturing and banana fibre extraction can transform the agrarian economy in
many ways.

In keeping with the spirit of ‘Antyodaya’ you have taken up science and technology interventions to
improve the nutritional status of women and children in underserved areas.

I congratulate the Director and the entire team for making significant progress in your mission. 
The north eastern region has vast natural resources and incredible bio-diversity.  If we can tap into
the power of science and technology, we can add considerable value to existing occupation and
processes.

Science and technology has a powerful transformational potential. 

It can make farmers get more income, it can enable us to optimally utilize the scarce natural
resources like soil and water, it can help protect forest wealth, it can reduce pollution, it can make
us lead healthier lives.

I am happy that scientists like you are working hard to push the frontiers of science and
technology still further. 

We are a country with long, illustrious scientific heritage.

We need to continuously draw inspiration from this lineage and forge ahead in the current world
which is witnessing phenomenal changes mediated by science and technology. 

We must strive to be among the leaders in the field, accessing applying and adding to the wealth
of scientific knowledge.

I wish you all success in this noble endeavour. The new India we are dreaming of will be built in
the laboratories like yours which connect science with societal development.  So as long as you
keep this connection alive, you will stay relevant, you will stay energized and take up newer
challenges with each passing day. 

My greetings to each one of you on your achievements and best wishes for your continued
success.
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Background space hum may reveal hidden black holes

An artist's rendering showing two merging black holes similar to those detected by LIGO   | Photo
Credit: REUTERS

Scientists have developed a new technology that can listen to background humming of deep
space and unveil thousands of hidden black hole collisions missed by gravitational-wave
detectors.

Deep space is not as silent as we have been led to believe. Every few minutes a pair of black
holes smash into each other. These cataclysms release ripples in the fabric of spacetime known
as gravitational waves.

The gravitational waves from black hole mergers imprint a distinctive whooping sound in the data
collected by gravitational-wave detectors. The new technique developed by researchers from
Monash University in Australia is expected to reveal the presence of thousands of previously
hidden black holes by teasing out their faint whoops from a sea of static.

Last year, in one of the biggest astronomical discoveries of the 21st century, LIGO Scientific
Collaboration (LSC) and Virgo Collaboration researchers measured gravitational waves from a
pair of merging neutron stars. To date, there have been six confirmed, or gold plated, gravitational-
wave events announced by the LIGO and Virgo Collaborations. However there are more than
100,000 gravitational wave events every year too faint for LIGO and Virgo to unambiguously
detect, according to Eric Thrane from the ARC Centre of Excellence for Gravitational Wave
Discovery (OzGrav).

The gravitational waves from these mergers combine to create a gravitational-wave background.
While the individual events that contribute to it cannot be resolved individually, researchers have
sought for years to detect this quiet gravitational-wave hum.

Researchers have developed a new, more sensitive way of searching for the gravitational-wave
background. “Measuring the gravitational-wave background will allow us to study populations of
black holes at vast distances. Someday, the technique may enable us to see gravitational waves
from the Big Bang, hidden behind gravitational waves from black holes and neutron stars,” Thrane
said.

The researchers developed computer simulations of faint black hole signals, collecting masses of
data until they were convinced that — within the simulated data — was faint, but unambiguous
evidence of black hole mergers. Researchers are optimistic that the method will yield a detection
when applied to real data.

Recent improvements in data analysis will enable the detection of what people had spent decades
looking for, they said. The new method is estimated to be one thousand times more sensitive,
which should bring the long-sought goal within reach. The study was recently published in
Physical Review X.
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Giant asteroid 2018 GE3 makes surprise fly-by past Earth

NASA estimated that the asteroid measures 48 to 110 meters wide.  

A giant asteroid gave Earth a surprise close shave this week, flying by at a distance of 1,92,000
kilometres, just a day after astronomers discovered the object, scientists say.

NASA estimated that the asteroid measures 48 to 110 meters wide — 3.6 times the size of the
one that levelled 2,000 square kilometres of Siberian forest when it exploded over Tunguska in
1908.

Designated 2018 GE3, made its closest approach to Earth at around 0641 GMT on April 15 (12:11
a.m., April 16 in Indian Standard Time) whizzing by at about half the average distance between
Earth and the moon, according to NASA’s Centre for Near Earth Object Studies (CNEOS).

The asteroid is three to six times as big as one that broke up over Russia in 2013, injuring over
1,200 people and damaging thousands of buildings up to 93 km away from the impact site,
‘Space.com’ reported.

The asteroid 2018 GE3 was first spotted on April 14 by astronomers at the Catalina Sky Survey, a
NASA programme based at the University of Arizona in the U.S.

This first sighting occurred just 21 hours before the asteroid’s closest approach to Earth.
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What are neutrinos and how are they detected?

Here we discuss how are neutrinos produced, why does INO need a mountain and so on.

Proton, neutron, and electron are tiny particles that make up atoms. The neutrino is also a tiny
elementary particle, but it is not part of the atom. Such particles are also found to exist in nature.
Neutrino has a very tiny mass, no charge and spin half. It interacts very weakly with other matter
particles. So weakly that every second trillions of neutrinos fall on us and pass through our bodies
unnoticed.

Neutrinos come from the sun (solar neutrinos) and other stars, cosmic rays that come from
beyond the solar system, and from the Big Bang from which our Universe originated. They can
also be produced in the lab.

Neutrinos come in three types or “flavours” – electron neutrino, tau neutrino and muon neutrino.

They can change from one flavor to another as they travel. This process is called neutrino
oscillation and is an unusual quantum phenomenon.

Neutrino oscillation was established by Sudbury Neutrino Observatory, Canada, and Super-
Kamiokande experiment in Japan. They studied Solar neutrinos, atmospheric neutrinos and man-
made neutrinos.

The India-based Neutrino Observatory (INO) will study atmospheric neutrinos only. Solar neutrinos
have much lower energy than the detector can detect.

Neutrino project: no clearance from villagers

Atmospheric neutrinos are produced from cosmic rays which consist of protons and heavy nuclei.
These collide with atmospheric molecules such as Nitrogen to give off pions and muons which
further decay to produce neutrinos.

The mountain consists of 1km of solid rock that filters away most of the charged particles from the
cosmic rays. The filtered set consist of a part of the incident cosmic ray protons and pions and
practically all the neutrinos.

If the detector was placed at the surface of the mountain, it would pick up billions of cosmic ray
muons every hour and about 10 neutrino events per day. After placing inside the rock, it would
detect only 300 muon events per hour and about 10 neutrino events per day of which 3 will be the
desired muon neutrino events.

The ICAl consists of 150 layers of alternating iron slabs and glass detectors called Resistive plate
chambers.

The muon neutrino interacts with the iron to produce a muon which is electrically charged. This
charge is picked up by sensors in the glass RPCs which set off an electrical pulse, to be measured
by the electronics. By piecing together the pulses set off in successive glass plates, the path
followed by the muon is tracked. This is used to infer the properties of the neutrino which caused
the pulses.

Dimensions
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Dimensions of the cavern – The cavern will be 130 m length X 26 m wide X 35 m height. Tunnel
will be 7.5 m X 7.5 m cross section. This will be like a 2-inch hole made in a 10 foot wall.

Estimated time to construct the experiment

The detector has three modules. It is estimated to build one module per year, after completing the
civil construction which can take up to 3-4 years.

100 years ago, when the electron was discovered, it had no foreseeable uses. Today, a world
without electronics cannot be imagined.

Hence basic sciences research is needed to understand the properties of particles before they can
be applied.

Properties of the sun

The visible light that reaches us from the sun is emitted from the surface of the sun. The neutrinos
which also take close to this time to reach us from the sun, known as solar neutrinos, were
produced in the core of the sun. Therefore they give us information about the interior of the sun.
Studying these neutrinos can help us understand what goes on in the interior of the sun.

What makes up the universe?

Light coming from distant stars can be studied by astronomers, for example, to detect new
planets. Light is the visible part of the electromagnetic spectrum, other parts are used in for
example radio astronomy. Likewise, if the properties of neutrinos are understood better, they can
be used in astronomy to discover what the universe is made up of.

Probing Early Universe

Neutrinos interact very little with the matter around them, so they travel long distances
uninterrupted. Since they take time to cross these distances, they are in effect uninterrupted for
very long times. The extragalactic neutrinos we observe may be coming from the distant past.
These inviolate messengers can give us a clue about the origin of the universe and the early
stages of the infant universe, soon after the Big Bang.

Medical Imaging

Apart from direct future uses of neutrinos, there are technological applications of the detectors that
will be used to study them. For instance, X-ray machines, PET scans, MRI scans, etc., all came
out of research into particle detectors. Hence the INO detectors may have applications in medical
imaging.

Typical fear no. 1:

Radiaoactivity: “Radioactive leak shuts down neutrino study, Scientific American, June 5 2014.
This led people to suppose (a) neutrinos can give radiation leaks; (b) Radioactive waste is buried
near neutrino facilities.

Fact: The radiation leak was not from the neutrino detector EXO-200, but from a radioactive leak
from an underground nuclear waste repository. Currently the experiment is back to operation.
Radiation of that kind will drown out and destroy the weak neutrino signal. This only goes to show
that underground nuclear waste repository cannot be build anywhere near a neutrino observatory.
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Typical fear no. 2:

Natural or manmade: Natural neutrinos are harmless, everyone knows millions of neutrinos pass
through us every moment. But artificially produced “collimated” beams of neutrinos generate
radiation and can cause diseases.

Fact: Collimated simply means the beams of neutrinos travel in parallel lines. And all that is called
radiation, in scientific usage, is not harmful. Even visible light is a form of radiation.

Typical fear no. 3:

Cerenkov Radiation: Some neutrino experiments detect them using the Cerenkov radiation they
emit when passing through ice, water or even air. Cerenkov radiation is given off only by
radioactive substances.

Fact: Cerenkov radiation, is not ‘radiation’ from nuclear power plants or X ray machines. It is just a
tiny spark of electromagnetic radiation, given off by high energy charged particles such as
electrons when they pass through water or other liquid. These have nothing to do with radioactive
substances. Neutrinos cannot give Cerenkov radiation since they are not charged.

Typical fear no. 4:

Magnet failure: The INO experiment houses the world’s largest magnet which will attract neutrinos.
During a power failure, the neutrinos will be emitted out and can cause diseases.

Fact: INO will have the world's largest electromagnet, that is, when the power is switched off, it is
no longer a magnet. In addition, unlike most other magnets, the magnetic field is confined inside
the magnet. There is hardly any magnetic field OUTSIDE the magnet. You can walk about with a
metal watch or any other metal piece just outside and there will be no danger. This is in contrast to
magnets in MRIs and such machines which may have permanent magnets inside. Further
neutrinos are neutral particles which cannot be attracted by the magnets.
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For a digital library of life

The Human Genome Project, which involved preparing a blueprint of the sequence of genes that
make up humans, opened a new vantage point to appraise our species. It gave scientists a way to
link networks of genes with disease and well-being, as well as discover unexpected links; for
instance, why some women were prone to breast cancer more than others. Sequencing the
human genome may have been the most high-profile activity of its kind, catalysing new academic
disciplines, industrial applications and medical innovations. If mining a single species’ genes can
yield such benefits — at least $1 trillion to the U.S. alone, according to a 2013 Nature study — the
bounty from preparing detailed sequences of every species on the earth could be many multiples
of that and could benefit the world and not just the U.S. alone, says a paper published online in the
Proceedings of the National Academy of Sciences.

The Earth BioGenome Project (EBP), as envisaged in the paper titled “Earth BioGenome Project:
Sequencing life for the future of life”, proposes a detailed genome-sequence draft of every
eukaryote species (organisms with a defined nucleus and to which belong all plants and animals).
There are about eight million eukaryotic species and the authors argue that being able to create
their detailed genetic sequences will reveal unexpected, evolutionary connections among the
genus, orders and families that make up the so-called Tree of Life. So far, less than 0.2% of
eukaryote genomes have been sequenced and these are at the level of “draft genomes”, meaning
that they are still at the crudest resolution.

The EBP has a 10-year road map and hopes to sequence about 1.5 million eukaryote species in
three phases. This exercise needs global collaboration and can have many benefits. For instance,
the Large Hadron Collider at CERN has not only helped Indian physicists but also given a boost to
Indian industries, in that they have designed specialised equipment for the machine. The EBP will
have similar spin-off benefits, the authors say. Sequencing such a large number of organisms will
require innovative computation- and-storage solutions and the programming acumen of many
thousands across the world. “The greatest legacy of the EBP will be the gift of knowledge — a
complete Digital Library of Life that contains the collective biological intelligence of 3.5 billion years
of evolutionary history,” the authors conclude.
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Planet darker than charcoal discovered

Image for representational purposes only   | Photo Credit: Reuters

Scientists have discovered a ‘pitch black’ planet 470 light-years away that absorbs 99 per cent of
light, making it one of the darkest planets ever found. The planet, named WASP-104b, was
discovered by researchers from Keele University in the UK, who used NASA’s Kepler telescope to
show that it is ‘darker than charcoal.’

“This is one of the darkest planets ever discovered – reflecting very little light from its host star,”
said Teo Mocnik from Keele’s Astrophysics Group. “WASP-104b is interesting because it was not
even seen. All planets reflect starlight from their host star. Some planets are highly reflective, such
as Venus reflecting 70 per cent of the light, while some others reflect only 10 per cent.”

“When analysing the highly precise photometric data from Kepler, we were surprised not to see
reflected starlight from WASP-104b,” said Mocnik, who led the research. The planet was
discovered orbiting a yellow dwarf star some 470 light-years away from us in the constellation Leo,
and is categorised as a ‘hot Jupiter’ planet.

Hot Jupiters are gas giant planets of a similar mass to Jupiter, but are located much closer to their
host stars – making them very hot. WASP-104b is so close to its host star (at around 2.6 million
miles) it takes just 1.76 days to complete its orbit. This proximity to its host star may be the reason
the planet is so dark – as conditions are too hot for clouds (which are highly reflective) to form,
researchers said.

The lack of light being reflected from the planet may also be attributed to the presence of alkali
metals such as sodium and potassium in a ‘hazy’ atmosphere, which causes significant absorption
of light in the visual wavelengths, they said. “Since WASP-104b is one of the least-reflective
planets known to date, it will serve as a test bed for atmospheric models,” said Mocnik.
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Scientists 3D print electronics directly on human hand

Researcher checking human cells during a bio- 3D printing   | Photo Credit: REUTERS

In a groundbreaking study, scientists have successfully 3D printed electronics on the human hand
for the first time, that could enable soldiers on the battlefield to quickly make temporary sensors
and detect hazardous agents. They also successfully printed biological cells on the skin wound of
a mouse. The technique could lead to new medical treatments for wound healing and direct
printing of grafts for skin disorders.

“We are excited about the potential of this new 3D-printing technology using a portable, lightweight
printer costing less than USD 400,” said Michael McAlpine, from University of Minnesota in the
US. “We imagine that a soldier could pull this printer out of a backpack and print a chemical
sensor or other electronics they need, directly on the skin. It would be like a ‘Swiss Army knife’ of
the future with everything they need all in one portable 3D printing tool,” said McAlpine, lead
author of the study published in the journal Advanced Materials.

One of the key innovations of the new 3D-printing technique is that this printer can adjust to small
movements of the body during printing. Temporary markers are placed on the skin and the skin is
scanned. The printer uses computer vision to adjust to movements in real-time.

“No matter how hard anyone would try to stay still when using the printer on the skin, a person
moves slightly and every hand is different,” McAlpine said. “This printer can track the hand using
the markers and adjust in real-time to the movements and contours of the hand, so printing of the
electronics keeps its circuit shape.”

Another unique feature of this 3D-printing technique is that it uses a specialised ink made of silver
flakes that can cure and conduct at room temperature This is different from other 3D-printing inks
that need to cure at high temperatures (up to 100 degrees Celsius or 212 degrees Fahrenheit) and
would burn the hand.

To remove the electronics, the person can simply peel off the electronic device with tweezers or
wash it off with water. In addition to electronics, the new 3D-printing technique paves the way for
many other applications, including printing cells to help those with skin diseases.

Researchers successfully used a bioink to print cells on a mouse skin wound, which could lead to
advanced medical treatments for those with skin diseases.

“I’m fascinated by the idea of printing electronics or cells directly on the skin,” McAlpine said. “It is
such a simple idea and has unlimited potential for important applications in the future.”
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Nod for procurement of NAG missile

The Defence Ministry on Friday approved military procurement worth Rs. 3,687 crore, which
includes anti-tank guided missile NAG for the Army and long-range guns for the Navy.

The proposals were cleared at a meeting of the Defence Acquisition Council (DAC) chaired by
Defence Minister Nirmala Sitharaman.

The DAC approved procurement of thirteen 127 mm calibre guns for the Navy from U.S.-based
BAE Systems for over Rs. 3,000 crore. The NAG missile system will be procured for the Army at a
cost of Rs. 524 crore, officials said.
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The elephant in the Patent Office

Over the last few years the Indian Patent Office (IPO) has been focussing on granting patents
expeditiously and reducing the backlog of pending applications. Newly recruited examiners have
been sending in examination reports rapidly in a race to reduce the examination timeline and
increase the grant rate. There needs to be some caution here as the IPO has set an example of
having one of the toughest standards in the world to distinguish real innovation from trivial tweaks
— a change brought about by the introduction of the anti-evergreening provisions in the Patents
Act.

India hit the headlines when it incorporated certain anti-evergreening provisions such as Sections
3(d), 3(e) and 3(i) into the Patents Act to restrict patentability of a host of secondary patents —
essentially alternative forms of already existing patented drugs aimed at further extending their
term of protection. These provisions together with the decision of the Supreme Court in the
Novartis case have shown us a way forward to have access to affordable medicines. Through
these provisions, India is leading by example for other developing countries such as Brazil, the
Philippines, Argentina and South Africa.

But despite such high standards for granting patents, our recent study reveals that there is an
elephant in the patent office: of the IPO granting patents for things that should never have been
granted. Our analysis of pharmaceutical patent applications suggests that the IPO is operating at
an error rate as high as 72%, which corresponds to all secondary patents granted by the IPO. In
short, seven out of 10 patents granted by the IPO are likely granted in error.

In the last two decades, the IPO has granted 1,654 secondary patents, of which 91% were
directed to formulations, compositions and combinations. Much of these would come under the
purview of Section 3(d), which covers “combinations and other derivatives of known substance”,
as well as under Section 3(e), which covers “substance obtained by a mere admixture resulting
only in the aggregation of the properties of the components or a process for producing such
substance”. Whenever an objection is raised under these sections, the law requires the applicant
to submit efficacy data for the former and demonstrate synergism for the later. However, the
applicants bypass the stringent requirements under Section 3(d) by presenting their inventions as
a composition or combination of known substances and steering away the objection from Section
3(d) to Section 3(e). The possible explanations are: demonstrating synergy under Section 3(e) is a
relatively easier exercise compared to the requirements of efficacy data under Section 3(d), as
mandated by the Supreme Court in the Novartis case. Second, Section 3(d) is being interpreted
narrowly by the courts and the IPO to apply only to a new form of a known substance, and not to
combinations and compositions involving known substances.

To remove the applicability of Section 3(d) in cases where combinations are involved, patent
applicants rely on the decision of the Intellectual Property Appellate Board (IPAB) in Ajanta
Pharma Ltd v. Allergan Inc, which also finds mention in the 2014 IPO guidelines for examination of
pharmaceutical patent applications. However, in this case, the issue of applicability of Section 3(e)
was not considered as the patent was rejected on other grounds. Moreover, a mere passing
observation made by the IPAB cannot be considered as a binding authority as such a narrow
interpretation of Section 3(d) would defeat the objective of the section. Keeping in mind the
widespread practice in the pharmaceutical industry of creating new compositions/combinations, it
should be given an expansive meaning to cover combinations with other substances.

Another disturbing finding pertained to patents for methods of treatment, a category that is
statutorily barred. A total of 63 patents were granted for methods of treating an individual for a
disease, specifying a particular dosage regimen or a mode of administering a drug. Section 3(i) of
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the Act categorically excludes methods of treatments from the purview of patent protection.
However, though statutorily barred, such patents were granted by clever drafting and legal
argument. For instance, in application No. 267/KOLNP/2007 filed for “compositions and methods
for treating neurological disorders”, the applicants had initially claimed for “a method of treating a
neurological disease or disorder in a mammal, which method comprises administering to said
mammal in need of such treatment a therapeutically effective amount of a proteosome-based
composition”. However, when an objection was raised under Section 3(i), the applicant later
amended it to “a composition in the form of a medicament for a neurological disease or disorder
comprising a proteosome based composition”. It is evident that the applicants by clever tweaking
of the language have managed to get over the initial objection; in the case mentioned, by merely
removing the words “method of treating”. The grant of patents to method of treatment claims
shows the focus on form over substance.

Given the IPO’s unacceptable error rate, we have recommended a standardised mechanism for
examination of patent applications. As the grant of patents create property-like rights in
intangibles, the IPO should steer its focus towards grant of quality patents than on the quantity.

Feroz Ali is the IPR Chair Professor at IIT Madras and Roshan John is a Chennai-based lawyer.
Their report, available at www.accessibsa.org, was prepared as a part of a Shuttleworth
Foundation project on access to medicines
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