
M e d i c i n e  

Chasing buzzing Mosquito 
Eco-friendly chemical repellent 

Vector borne zoonotic diseases take a 
heavy toll on human lives. Synthetic 
repellents are effective but have un-
desirable effects on other organisms 
and environment. Eco-friendly bo-
tanicals are suitable alternatives. 
However, low persistence and lack of 
proper quality control procedures 
make commercialization difficult. The 
morbidity and mortality due to these 
vectors, however, necessitate imme-
diate action. 
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Among chemical repellents, ethyl 
anthranilate is able to activate an 
ionotropic receptor hormone. This 
hormone - Ir40a - found specifically 
in numerous agricultural pests and 
disease vectors including mosquitoes 
and head lice. Researchers from the 
Defence Research and Development 
Establishment, Defence Research 
Laboratory and Dibrugarh University, 
assessed the repellency of ethyl an-
thranilate on mosquitoes – Aedes ae-
gypti, Anopheles stephensi and Culex 
quinquefasciatus. The researchers 
asked selected human volunteers in 
the age group 25-35 to refrain from 
alcohol, caffeine, and fragrance prod-
ucts. The team then performed a re-
pellent bioassay and spatial repel-
lency study of ethyl anthranilate 
against a popular repellent - N,N-
diethyl phenylacetamide - as control.  

In all assays, ethyl anthranilate 
outperformed the control when the 
volunteers were exposed to 5-7 day 
old adult female mosquitoes. In the 
test chamber, ethyl anthranilate had 
an efficacy for two hours. Overall, 
ethyl anthranilate acted successfully 
as repellent on all three mosquito 
species.  

Even though botanicals are prom-
ising in action, the practical difficul-
ties in commercializing them call for 
the search for an alternative. The 
Food and Drug Administration, the 

WHO and the European Food Safety 
Authority have certified ethyl an-
thranilate as non-toxic and eco-
friendly. Now it is up to entrepre-
neurs to take ethyl anthranilate as the 
best management tool for the buzzy 
vectors. 

Acta Tropica, 174:56-63(2017) 

Diagnosis of Streptococcus 
Detecting strep throat 

Streptococcus pyogenes commonly 
infects the throat. Symptoms are mild 
fever and inflammation of the phar-
ynx. If not treated, it can lead to 
rheumatic heart disease. Hence, rapid 
diagnosis is imperative to distinguish 
‘strep throat’ from other throat infec-
tions. 

Recently, teams of researchers 
from CSIR-IGIB and NCDC, New Delhi, 
came up with the design of a DNA 
chip sensor to detect S. pyogenes. 
They selected mga, a gene unique to 
that species, as a single stranded DNA 
probe to avoid ambiguity and to en-
hance the reliability of the outcome. 

Initially, they took a carbon elec-
trode chip embedded with gold 
nanoparticles as base. To attach the 
single stranded DNA probe to this 
chip, cysteine and dendrimer mole-
cules were used as interlinking 
bridges. The thiol group of cysteine 
forms a strong bond with gold atoms 
and their free carboxyl group forms 
an amide bond with the dendrimer. 
Now, the amino group of the den-
drimer could be attached to the single 
stranded DNA probe. And the chip 
was ready for testing. 

They took and tested DNA from 
throat swab samples from 25 pa-
tients. The variation in the electrical 
signal was measured after the inter-
action of the chip with target DNA. 
Interestingly, five samples showed 
strong signals as DNA of S. pyogenes. 
But, they did not detect any signals 
from samples with non-target bacte-
ria and other DNA contaminants. 

Besides its specificity, the chip 
only requires a small amount of tar-
get DNA for diagnosis. And, compared 
to other techniques, detection time 
was also reduced from days to hours.  

With the help of this foolproof 
technology, we can overcome the 
limitations of existing detection tech-
niques. To make this chip available 
for clinical use, entrepreneurs can 
now come forward to commercialize 
it and help save human lives.  

In addition, this technique of using 
single stranded DNA to detect specific 
bacteria offers a strategy to develop 
such kits to diagnose infections by 
other pathogens. 

Int J. Biol. Macromol 103: 355-359 (2017)  

Autophagy in Alzheimer’s 
A cure for the disease? 

Alzheimer’s disease is a chronic neu-
rodegenerative disease characterised 
by deposition of a misfolded protein, 
amyloid-beta. This results in oxida-
tive stress to neurons, followed by 
macromolecular damage and neu-
ronal loss.  

Our body has a mechanism to re-
move the misfolded proteins: auto-
phagy – literally, self-eating. Whether 
autophagic modulators can be ex-
ploited to cure neurodegenerative 
diseases such as Alzheimer’s, is an 
intriguing question. 
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Last fortnight, scientists from the 
University of Allahabad, the NIT and 
the Pt. JNM Medical College, Raipur 
reported the effect of pharmacologi-
cal modulation of autophagy in pro-
tecting neurons against amyloid-beta 
toxicity.  

They exposed the neurons to 
amyloid-beta and observed that it 
alters the redox status of the cells, 
resulting in impaired cell growth. 
This was generally followed by neu-
rotoxicity and cell death. Next, they 
treated cells with an autophagy en-
hancer, rapamycin, and monitored 
the reactive oxygen species and intra-
cellular calcium ion levels, as markers 
for oxidative stress. Increase in auto-
phagy alleviated the oxidative dam-



age caused by amyloid-beta treat-
ment. The levels of reactive oxygen 
species, calcium ions, and antioxidant 
enzymes were restored. 

Neuronal death is marked by al-
teration of membrane potential, in-
creased membrane permeability, and 
reduced production of ATP by mito-
chondria. The team observed that 
autophagy activation attenuated mi-
tochondrial dysfunction and conse-
quent cytotoxicity.  There was a 
marked reduction in the accumula-
tion of toxic protein aggregates and 
damaged cell organelles. On the con-
trary, autophagy inhibitor aggravated 
the deleterious effect of amyloid-beta. 

These research results provide 
insights into plausible protection 
against amyloid-beta toxicity.  

Recently, increased autophagy 
has also been linked to the clearance 
of α-synuclein aggregates – the causa-
tive agent of Parkinson’s disease. 
Autophagy modulation has, thus, a 
wide scope to be exploited as a poten-
tial therapeutic strategy for treatment 
of neurodegenerative diseases. 

Neurotoxicity Res. 32: 351-361 (2017) 

Lysosomal Storage Disorders 
Reference intervals 

Lysosomal Storage Diseases are a 
heterogeneous group of about fifty 
rare inherited metabolic disorders 
due to the malfunctioning of ly-
sosomes, cell organelles that digest 
biomolecules. Several enzymes are 
required for the functioning of the 
lysosome. Defects or malfunctioning 
of these enzymes kill healthy cells.  

Individually, these disorders are 
rare, but together, they may be as 
common as other metabolic disorders 
in several populations of the world. In 
India, the incidence of Lysosomal 
Storage Disorders has been only par-
tially investigated. Given a large 
population and a high frequency of 
marriages between close relatives, 
the incidence of Lysosomal Storage 
Disorders in India is likely to be high. 

Recently, scientists from the 
NIMHANS, Bangalore, reported refer-
ence intervals - lower and higher lim-
its - for lysosomal enzymes in dried 
blood spot samples. The scientists 
used blood samples from about 3000 
healthy Indians, of both genders be-
tween 2 days and 60 years. They re-
ported that reference intervals are 
different for different age group and 
gender. 

They used mass spectrometry - an 
analytical technique that ionizes 
chemical species and sorts ions based 
on their mass-to-charge ratio - to de-
termine five types of lysosomal en-
zymes. Scientists observed significant 
differences in the range of reference 
intervals of enzymes in both genders 
and in the various age groups. 

Standardised reference ranges can 
be used for the identification of 
prevalence of the Lysosomal Storage 
Diseases. This easy sample collection 
and simple methodology are easy to 
implement screening of Indian popu-
lations. 

Clinical Biochemistry 50: 858-863 (2017) 

A g r i c u l t u r e  

Raising Drought Tolerance 
Pea gene in rice 

Water scarcity and increasing 
temperature affect rice cultivation. 
Scientists from various parts of the 
world are trying to develop rice culti-
vars which can cope with these stress 
conditions. 

Recently, research groups from 
the Assam Agricultural University and 
the ICGEB, New Delhi developed a 
drought tolerant transgenic rice culti-
var. They isolated PDH47 - Pea DNA 
Helicase 47 - a gene from Pisum sati-
vum. This gene plays an important 
role to overcome cold stress in pea 
plant. The scientists introduced this 
gene into rice cultivar ASD16 to im-
prove drought tolerance. This rice 
cultivar is popular in South India but 
susceptible to drought stress. 

They introduced PDH47 gene into 
immature embryos using the soil bac-
terium, Agrobacterium tumefaciens. 
The team successfully developed 
transgenic rice plants and grew them 
until second generation in a trans-
genic greenhouse. They tested the 
plants for drought tolerance by with-
holding water for 30 days. The team 
evaluated the drought tolerance of 
the plants by analyzing relative water 
content, proline and hydrogen perox-
ide. 

The team observed that the ex-
pression of the PDH47 gene is greater 
in the shoots and roots of transgenic 
plants than in control plants. More-
over, upregulating the gene induced 
expression of other endogenous rice 
genes under drought stress.  

This is the first time, PDH47 gene 
is used to develop drought tolerant 
rice plants. This gene can be exploited 

to develop other tolerant transgenic 
crops. 

The results of this research give 
hope to scientists and farmers. How-
ever, since GM crops are facing severe 
opposition from the public, there 
might be a resistance when it comes 
to field trials. 

Plant Cell Tissue Organ Cult, 130: 577-589 
(2017) 

Rise, Paddy Rise! 
Fluoride in rice 

Rice cultivation requires a huge 
amount of water. Unfortunately, most 
of the water bodies in our country are 
polluted by fluoride. When paddy 
fields are irrigated with fluoride con-
taminated water, the fluoride accu-
mulates in straw. It is hazardous to 
feed cattle with such straw.  

Naba Kumar Mondal from the 
University of Burdwan, West Bengal 
investigated the effects of fluoride on 
the growth of four rice varieties - 
MTU-1010, IET-4786, IET-4094 and 
GB-1 - cultivated in India.  

He germinated the seeds in differ-
ent petri plates, grew them in a 
greenhouse and then added sodium 
fluoride to the plates. Mondal studied 
the growth parameters of the seed-
lings. He observed a reduction in 
shoot and root lengths, a loss of green 
colour and the appearance of dark 
spots on leaves. 
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When he examined the fluoride 
uptake in the seedlings and fluoride 
concentration in the tissues, he found 
that fluoride accumulated in roots 
more than in shoots. 

His observations on the biochemi-
cal changes, lipid peroxidation, root 
ion leakage, and catalase activity due 
to fluoride accumulation were identi-
cal to those from similar works on 
wheat, bengal gram, mustard and to-
mato.  

The scientist suggests use of sur-
face water or fluoride-free water for 
irrigation. In areas with fluoride pol-
lution, crops having low capacities to 



accumulate fluoride may be culti-
vated. By employing these methods, 
farmers can overcome the problems 
caused by fluoride in irrigation water 
and thereby improve the yield. 

Ecotoxicol. Environ. Safety. 14: 36-44 (2017) 

E n v i r o n m e n t  

Groundwater Quality Analysis 
A case study from South India 

Accumulation of contaminants in wa-
ter bodies is a matter of concern. To 
ensure the supply of safe drinking 
water, careful monitoring of water 
bodies is essential. The increase in 
concentration of heavy metals - Fe, 
Mn, Cu, Cr, Pb, Zn and Ni - in ground-
water is often attributed to many fac-
tors.  
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Recently, a team of researchers 
from the Anna University, Chennai 
and the Manonmaniam Sundaranar 
University, Tirunelveli, conducted a 
survey to examine this issue. They 
took 124 samples from water bodies 
in the Tamiraparani river basin in 
southern India. They suspected that 
the contamination of water bodies in 
this region might be due to agricul-
tural and industrial activities. There-
fore, they analysed pH, electrical con-
ductivity, total dissolved solids and 
salinity of the samples using portable 
water quality meter. Based on elec-
trical conductivity and total dissolved 
solids, the scientists say that around 
two percent of the groundwater is in 
a critical condition.  

The researchers also performed 
trace element analysis by Inductively 
Coupled Plasma Atomic Emission 
Spectroscopy - an analytical tech-
nique used for the detection of trace 
metals. The trace element analysis 
showed that more than six percent of 
the samples exceeds the permissible 
limit. The traces of Fe, Mn and Pb are 
found to be considerably higher than 
the standard level. However, there is 

no health risk associated with the 
present status of the water bodies.  

The scientists suggest that the 
contaminated wells should be treated 
with rainwater to reduce contamina-
tion: rainwater harvesting near water 
bodies might be a viable solution. 

Water contamination in the Tami-
raparani river basin is below the crit-
ical limit recommended by the WHO. 
Analysing water bodies in India is an 
important step to ensure purity. This 
survey acts as a baseline for such ac-
tivities.  

Chemosphere, 185: 468-479 (2017) 

Black Carbon Emissions  
India feels the heat 

Black carbon is released from a par-
tial burning of fossil fuels, biofuels 
and biomass. India releases great 
amounts of black carbon into the at-
mosphere. Black carbon affects the 
climate by increasing the tempera-
ture. Information on the black carbon 
emissions, discharged into the atmos-
phere from different sources, is useful 
for the development of strategies to 
overcome the problem.  

Last fortnight, a group of scientists 
from the IIT, Kharagpur, reported 
estimating spatial and temporal black 
carbon emissions over the Indian re-
gion using an integrated model. They 
estimated black carbon emission by 
extracting information on initial bot-
tom-up emissions. They also used 
atmospheric black carbon density 
from a simulation of general circula-
tion model in conjunction with the 
receptor modeling approach. 

 

They found that monthly black 
carbon emission exhibited spatial and 
temporal variability: highest during 
February and lowest in July. They also 
found that monthly black carbon 
emission flux was considerably high 
over the entire Indo-gangetic plain, 
and the east and west coast during 
winter. During summer, it was higher 
over India’s central and western re-
gions than over the Indo-gangetic 
plain.  

The scientists also calculated that 
the annual black carbon rate. Of the 
total annual black carbon emissions 
over India, Indo-gangetic plain con-
tributed 50% and central India, 40%. 
These estimates are over five times 
more than the earlier estimates for 
most part of the Indo-gangetic plain, 
east coast, central, and north-western 
India. The team suggests that the data 
can be used in a chemical transport 
model to tackle black carbon emis-
sion over India.  

Atmospheric Res., 195: 9-19 (2017) 

New Model for Water cleaning 

Worldwide, water resources are con-
taminated with various organic mi-
cropollutants. 

Now, Besides conventional water 
treatment, we have an advanced 
process of degrading them involving 
oxidation by hydroxyl radicals.  

But how do we optimise this 
process? For that, we need models 
which can predict reaction rate pa-
rameters of organic contaminants in 
water. 

Recently, Shikha Gupta from the 
NBRI and Nikita Basant from the 
ETRC, Lucknow, proposed a model 
based on relationship between the 
physicochemical properties of organ-
ic compounds and their reactivities 
towards the hydroxyl radicals.  

Using PaDel software, they calcu-
lated the Molecular Descriptors, 
which affects the reactivities of the 
molecules towards the hydroxyl radi-
cal in aqueous medium.  

Selecting the “best fit” statistically, 
they chose a method of calculating 
electronegativity of carbon atoms 
based on their atomic volume. Topo-
logical polar surface area of mole-
cules was calculated based on func-
tional groups. They also factored in 
average molecular weight, number of 
double bonds, and number of halogen 
atoms.  

They used a large data set of reac-
tion rate parameters for diverse or-
ganic compounds. Then, they ran-
domly split the data set into the train-
ing set and validation set. The train-
ing set was utilized for model devel-
opment, while the validation set was 
used to assess the predictivity of the 
model. 

The model was developed using 
decision tree boost approach in which 
the software process the data and 
makes decisions in a branching man-
ner.  



The scientists confirmed the pre-
dictive ability of the model using new 
random test data. 

This model covered diverse chem-
ical classes, hence, has much broader 
applicability, outperforming previous 
models. It can provide reliable esti-
mates of reactivities of newly emerg-
ing micropollutants towards hydroxyl 
radicals without prior experimental 
data and therefore, can be employed 
in the water purification system 

Chemosphere, 185: 1164-1172(2017) 

T e c h n o l o g y   

Ethanol Gas Sensor 
Using ZnO thin films 

Breath analyser, the tool used for 
measuring the amount of alcohol con-
centration in blood. This is based on 
thin films. The interaction between 
the thin film and ethanol vapour pro-
duces a signal which is detected. Thin 
films are used as chemical sensor for 
detecting the gas leakages. Existing 
gas sensors are difficult to operate. 
As, they have low sensitivity and de-
layed response. Moreover, there are 
times when they may give false alarm. 
Further, these sensors take more time 
to become functional again after use. 

Most of the ethanol gas sensors 
use ZnO thin films. Several factors 
affect ZnO thin film response: surface 
oxidation, electron exchange and de-
sorption of the reaction products. 
Scientists claim that these problems 
can be controlled by doping with dif-
ferent elements. Cadmium is an 
emerging doping element that can 
improve the opto-electronic proper-
ties and sensitivity of ZnO. 

Recently, a team of researchers 
from the NIT and the NMAMIT, Kar-
nataka reported their investigations 
on enhancing the performance of 
CdxZn1-xO thin films for ethanol va-
pour detection. They prepared three 
concentrations of cadmium - 5, 10 
and 20% - doped on ZnO thin films. 
The scientists then studied the com-
position, structure and surface mor-
phology as well as the optical trans-
mittance and electrical conductivity 
of the films. 

Next, the team optimized the gas 
sensing properties of the CdxZn1-xO 
films. They investigated the activity of 
the sensor in the presence of acetone, 
ethanol and methanol to establish 
fixed resistance at 350ºC for 4-6 h. 
And reported that the 10% concen-

tration of cadmium doped thin films 
were best for gas sensing.  

The team also analysed the re-
sponse and recovery time of the thin 
films for different gases. They found 
that the response time for all the 
gases increases with increase in con-
centration. At higher concentrations, 
more gas molecules interact with the 
sensor surface to bring down re-
sponse time. However, increase in gas 
vapour concentration increases the 
recovery time of the sensor.  

The researchers concluded that 
this highly sensitive, responsive and 
selective detection technology. This 
can be effectively used for monitoring 
ethanol gas. Moreover, sensor devel-
opment is miniaturization to obtain 
inexpensive and compact gas sensors. 
There is a need to focus on the major 
problems and improve the usability, 
so as to reach the public. 

J. Alloys Compd.720: 39-46 (2017) 

LPG Leakage 
Early detection 

Liquefied Petroleum Gas (LPG) fuels 
the majority of Indian kitchens and 
industries. It is a mixture of butane 
and propane. The mixture is com-
pressed at low temperature, liquefied 
and distributed in cylinders. When 
connected to the regulator, it some-
times leaks. Since the gas is self-
ignitable, leakage leads to explosions. 
So there is a need for early detection 
of gas leakage. 

Usually, devices for early detec-
tion of LPG leakage use a polymer - 
polypyrrole - mixed with other nano-
composite metallic oxides such as 
Titanium and zinc oxides. Such de-
vices need significant amounts of LPG 
before they respond. 
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Recently, Choudhary from the 
Suresh Deshmukh College of Engi-
neering and Waghuley from the Sant 
Gadge Baba Amravati University, Ma-
harashtra have reported a method to 
detect LPG leakage in the early stage.  

They mixed different nano-
composites of zirconium dioxide, ti-
tanium oxide and silver oxides with 
porous polypyrrole. They found that 
polypyrrole with silver oxide has less 
response and recovery time than the 
mixtures of the other two oxides. 
Moreover, silver oxide mixture 
showed more sensitivity and selectiv-
ity towards LPG than available tech-
nologies even at a lower temperature.  

Entrepreneurs can now come 
forward to develop and commercial-
ize this technology. An affordable, 
cost-effective device that detects LPG 
leakages can reduce accidents. 

Mater.  Lett. 205: 36-39(2017) 

Semiconducting Material 
A study on SnO2 nanoparticles 

Metal oxide nanoparticles - ZnO, 
SnO2, TiO2, CdO - are important for 
applications such as solar cells, gas 
sensing, liquid crystal displays and 
catalysis. Among these SnO2 nanopar-
ticles are main focus of many scientist 
due to its application and low cost. 
The doping helps to alter the proper-
ties of metal oxides for specific appli-
cations.  Further, co-doping transition 
metals has great impact on the prop-
erties of metal oxides. 

Recently, Naseem Ahmad and 
Shakeel Khan from the Aligarh Mus-
lim University reported the of SnO2 
by doping it with manganese and co-
balt. The scientists studied the effect 
of Mn-Co co-doping on the structural, 
morphological, optical, photolumi-
nescent and electrical properties of 
SnO2 nanoparticles. 

They examined the structural 
properties of Mn-Co doped SnO2 us-
ing X-ray diffraction. The researchers 
observed that both lattice parameters 
and crystal size decrease with in-
creasing doping concentration. This 
may be because of the smaller atomic 
radius of the cobalt ion. Using Scan-
ning Electron Microscopy, they found 
changes in particle shape and size. 

When Co2+ ions displace Mn4+ 
ions, there are two extra electrons. 
From the optical property, they ob-
served that the band gap value in-
creases with increasing cobalt con-
centration. The researchers attribute 
this to the reduced crystallite size and 
lattice parameters. 

The team also found that Mn and 
Co elements are present in the SnO2 

from the compositional analysis of 
Energy Dispersive X-ray spectropho-
tometer. They state that the incorpo-



rating cobalt elements affect the pho-
toluminescence properties of the 
emission spectra. The evolution of 
electron charge carriers between 
conduction and valence band is in-
creases with increasing doping ele-
ments so, enhances the electrical 
conductivity. Therefore, it's very use-
ful for transparent conducting oxide 
materials and their applications. 

J. Alloys  Compd.720: 502-509 (2017)  

Dye-degradation 
Using ZnO Photocatalytic activity 

Dyes colour our world. Unfortunately, 
the production of dyes is not eco-
friendly. Methods to degrade them 
are a hotspot of research all around 
the world. One way to deal with the 
problem is by using nanomaterials. 
Over the past few years, the produc-
tion of nanoparticles using plant ex-
tracts has emerged. It is eco-friendly 
and cost effective. 

Recently, researchers from the 
Siddaganga Institute of Technology, 
Tumakuru tackled both the problems 
by synthesizing zinc oxide nanoparti-
cles using the juice of Chakkota, Citrus 
maxima. They mixed the juice, the 
oxidising agent, and zinc nitrate, the 
reducing agent, in different concen-
trations. The scientists found that 
heating the mixture at 400℃ in a fur-
nace for five minutes was optimum 
for the reaction. The surface morpho-
logical analysis by scanning electron 
microscope showed that the ZnO 
nanoparticles are one dimensional 
nanorods.  

These nanoparticles show photo-
catalytic activity - a property of 
chemicals to speed up the reaction in 
presence of light. This property was 
used by the scientists to degrade dyes 
which work on redox potentials. They 
used methylene blue, a staining dye, 
as their sample. In the presence of 
light and ZnO particles, the dye was 
degraded, releasing hydroxyl ions. 
This was observable as a decrease in 
the intensity of blue colour. 

The scientists suggest this simple, 
ecofriendly method for degradation 
of dyes which work on the same prin-
ciple. This can be applied in dye in-
dustries to process the effluents re-
leased. 

Spectrochim. Act. 185: 11-19 (2017) 

 

 
 

Smart Fabric Antenna 
For Military Applications 

Soldiers across the globe are 
equipped with bulky weapons and 
gadgets. In a network-centric battle 
field, it is quite laborious to use rigid 
bulky antennas. At times, the com-
pactness of the device and its accessi-
bility become an issue. 

Recently, a group of researchers 
from the CSIR-NIIST, Trivandrum and 
CUSAT, Kochi devised a smart fabric, 
employing an E-shaped microstrip 
patch antenna on a multilayered fa-
bric. Owing to the low dielectric 
losses and moisture regain values, 
they chose polyester as the fabric ma-
terial. They stacked three layers of 
the polyester together with an adhe-
sive polymer as an interlayer,  to mi-
nimise the surface leakage currents. 
The researchers layered a polyvinyl 
butyral coating on the surface to 
make it more hydrophobic which, in 
turn, reduces the losses. Further, the 
microstrip antenna was fabricated on 
either side of the textile using an in-
dustrially feasible screen printing 
process. The team also tested the per-
formance of the textile by folding and 
bending at different angles. High re-
sistivity to moisture, warping and 
sweat gives the product a commercial 
advantage. 

With the device operation ranging 
at ~3.3 GHz, it is considered a well-
suited application for WiMAX net-
work - a 4G long-range wireless net-
work technology. Although Long-
term evolution - LTE - technology has 
overtaken WiMAX in terms of net-
work speed, WiMAX has more advan-
tage than LTE to connect the remote 
areas using a “microwave link”. 

This wearable antenna can be an 
integral part of military clothing for 
effective communication, especially in 
remote areas. As the device is em-
bedded inside the clothing, it is al-
most invisible. Moreover, fire-fighters 
can also make use of the technology 
in rescue operations.     
 
 Smart Materials and Structures, 26: (2017) 
 
These research reports were writ-
ten by the participants in a work-
shop held in IISER Thiruvanan-
thapuram from the 18th to 30th 
September 2017.  
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