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Dr. Harsh Vardhan, the Union Minister for Science & Technology, Earth Sciences and Environment, Forest & Climate Change,
and the South Korean Minister for Science & ICT, Mr. You Young-Min during the signing of the MoUs.

India Signs Five MoUs with South Korea
in the Field of Science & Technology

At the 4" India-Korea Science & Technology
Ministers Steering Committee Meeting, India
and South Korea inked 11 Memorandums of
Understanding (MoUs), on July 9, 2018. Of these,
five were for cooperation in the field of Science &
Technology. It was the first time, since the last meeting
of the Steering Committee at Seoul in November
2015 that the two nations reviewed bilateral S&T
cooperation between them. Dr. Harsh Vardhan,
the Union Minister for Science & Technology, Earth
Sciences and Environment, Forest & Climate Change,
and Mr. You Young-Min, the South Korean Minister

for Science & ICT, signed three key MoUs; for
Programme of Cooperation 2018-21, Establishment
of Future Strategy Group, and Cooperation in
Biotechnology and Bio-economy.

The fourth S&T MoU was signed between
Council of Scientific & Industrial Research (CSIR),
and South Korean National Research Council for
Science & Technology. While, the fifth one was
inked between Indian Institute of Technology (IIT),
Mumbai and Korea Institute of Science & Technology,
which focused on boosting future-oriented cooperation
in their respective fields.
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Silk-Based Hydrogel Comes
to Rescue from Hair Loss

Alopecia (hair loss or baldness) is a common yet
stressful ailment affecting millions of people across
the world. It occurs when the hair growth cycle is
disrupted due to various reasons such as illness,
metabolic imbalances, improper nutrition, trauma
etc. leading to temporary or permanent hair loss.
Although a few drugs are available in the market,
the successful treatment of alopecia is still far from
reality.

Since the currently available anti-alopecia
drugs and cosmetics are tested on animals and not
humans, the differences in their immunology and
physiology drastically limit the success of such
drugs. Unavailability of suitable human cell-based
in vitro models for drug testing has been a major
hurdle in development as well as testing.

In a breakthrough to help screen novel drugs for
treating hair loss without involving animal tests, the
scientists from IIT, Delhi and ITC Life Sciences
and Technology Centre, Bangalore, have developed
an in vitro three-dimensional hair follicle model
enveloped by a silk-based hydrogel to provide a
proper environment for hair growth. By combining
a mixture of silk proteins, isolated from silkworm

Moringa oleifera:
Cost-Effective Water
Purification Filter System

A tree native to India, Moringa oleifera
(drumstick tree or miracle tree), has been
reported to be effective in purifying water and
making it potable (Environmental Science and
Technology Letters 2018, 5(1): 38-42). The plant
is widely renowned for its nutritional and medicinal
properties and is said to have the potential to
combat the symptoms of diabetes, insomnia,
asthma, cancer etc. Rich in protein and fibre,
the plant is cultivated for food and natural oils.
Its seeds contain antibacterial proteins and are used

cocoons, and gelatin, they developed the hydrogel.
An enzyme ‘Tyrosinase’ was used to develop a
stable hydrogel system.

Published in the Journal of Cellular Physiology
(2018, 1-16), the study shows how the three-
dimensional mini organs can imitate the various
stages of hair growth in human beings. According
to Dr. Sourabh Ghosh, corresponding author of
the study, the action of a model hair regeneration
drug (minoxidil) has been successfully tested in this
lab-based hair follicle model and hence ready for
companies to further check and test their products.
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World's Lightest Satellite Designed by Indian Aerospace

Engineering Students

Four Indian students have designed the world’s lightest satellite, named ‘Jaihind-1S’ which is 4 cm wide
and weighs only 33.39 grams. The experimental satellite is built at a meagre budget of INR 15,000 and
thus could possibly be the cheapest satellite as well. The students are from the Department of Aerospace
Engineering in Hindustan Institute of Technology and Science near Chennai. The innovative and indigenous
satellite was launched into space from Colorado Space Centre in the USA on 24 August 2018. The satellite
was designed by the students during the ‘Cubes in Space’ competition held in January. ‘Cubes in Space’ is an
international educational program for school children that teaches them how to design STEM experiments
for launch into space. It is conducted by Colorado Space Grant Consortium, NASA and idoodle-learning.

The satellite has been made with a 3D printed outer casing from polylactic acid (PLA) nylon material and
is designed to conduct three experiments. According to the team leader of the project, K.J. Harikrishnan,
the primary aim of Jaihind-1S is to check the working of nylon material under microgravity. Besides,

the team also intends to study extreme
weather events such as cloudbursts
and try to understand the trajectory of
the rocket. After reaching a height of
65-70 kilometres, the sensor modules
attached to the satellite will start sending
data to an on-board SD card through a
microcontroller. The satellite will work
for 15-20 hours. Data received will
then be analysed for assessing various
parameters. Apart from the team leader,
the four-member team included P.
Amarnath, T. Giri Prasad and G. Sudhi.

for elementary water

purification method.
Unfortunately, this
traditional method of

purification leaves high
amounts of dissolved
organic carbon (DOC)
behind from the seeds,
which allows bacteria
to regrow after just 24
hours. Thus, the water
stays potable for a short
span.

But now a cheap and
effective water filtration
medium called “f-sand”
has been devised by

combining sand and plant materials which has
significantly enhanced the particle and bacterial
removal efficiency. By extracting the seed proteins
from the M. oleifera and making them stick to the
principal component of sand i.e. to the surface
of silica particles, f-sand was formulated. This
novel medium kills microorganisms and decreases
turbidity, attaching to organic and particulate matter.
Thereafter, the undesirable contaminants, as well
as the dissolved organic carbon, can be washed out
and separated. This allows the water to stay clean
for a longer time, and the f-sand can also be reused
for another cycle of filtration. The study highlights
the benefits of this novel water purification filter
system, particularly in developing nations, as it can
help effectively purify water at low cost without
requiring any synthetic chemical or electricity.
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Kala-Azar Cure Found in Chayote Vegetable

Visceral leishmaniasis, also known as kala-azar, black fever or Dumdum fever, is the most severe form
of leishmaniasis, caused by protozoan parasites of the genus Leishmania. According to the World Health
Organization (WHO), it is the second-largest parasitic killer in the world after malaria. In this disease, the
parasites migrate to the internal organs like the liver, spleen, bone marrow resulting in the death of the
patient if treatment is not provided in due time. Although a few medicines are available for the treatment
of the disease but their high cost, related severe side-effects and developing drug resistance lately restrict
their usage.

In a study published in the journal, Scientific Reports (2018, 8: 8814), researchers at the IIT, Guwahati,
have prepared nanosilver particles (1 nm - 100 nm in size) by employing a natural approach. This is not the
first time that nanosilver formulations have been tried against kala-azar. However, a natural and easy way
of producing them was not available until now. In this study, researchers chose Chayote (Sechium edule),
a vegetable which is widely grown in Assam and other regions of the country. It was chosen as a phyto-
resource because it is readily available, is inexpensive, and is unexplored yet.

The scientists extracted the juice of the vegetable and mixed it with an equal quantity of silver nitrate
solution to prepare the formulation. Within eighteen hours, almost all silver nitrate got reduced to silver
particles. The latter was found to be nearly 1.5 times more effective than the drugs presently in use. The
scientists also tested their efficacy on human cell line and found them to be safe. Thus, this report clearly
indicates that these silver nanoparticles are safe as well as specific for parasites causing kala-azar. The
method described herein can be used in pharmaceutical industries, in future, for the scaled-up synthesis of

_ microbial related research; whereas Zydus Cadila
CSIR IMTECH and Zydus is an international pharmaceutical expert in drug
Cad.lla Slgn Ag ree!nent discovery and development. The project will aim
to Flg ht Drug-ReSISta nt at developing new drug combinations against drug-
Infections resistant pathogens that cause severe diseases in

India as well as all over the world.

For the treatment of drug-resistant infections,
CSIR-Institute of Microbial Technology (IMTECH)
has inked a collaborative research agreement with
pharmaceutical major Zydus Cadila. Scientists
from both organizations will be working together
on genomics and microbiology to identify a new
drug as a potential anti-tuberculosis compound.
The agreement is a move in the direction towards
supporting the WHO’s ‘The End TB Strategy’.
The partnership will hopefully deliver new
therapies for the country, as CSIR-IMTECH is
renowned for its vast scientific experience in
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