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Wilima Wadhwa o

In recent years, the focus has shift-
ed from enrolment to learning in
school education in India. The debate
has been centred on learning levels of
children and whether they moved up
or down, but what about equity in
learning? In this post, Wilima Wadhwa
discusses inequity in school education
across three dimensions — school type,
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distribution of learning outcomes, and
geographical location.

This year, ASER (Annual Status of
Education Report) visited all rural dis-
tricts and assessed children on founda-
tional reading and math after a gap of a
year. And, the slight signs we had seen
of a resurgence in government school
learning levels in 2016 seem to have
taken root! Learning levels are up in
most states in grade 3 and grade 5 —
this is good news indeed!

Main trends from ASER: First 10

years vs. recent years
Between 2005 and 2014 —

10 years of ASER —

the first
there were three

main trends that emerged from the
data: First, learning levels were low and
slow to change till 2010. There was
very little change in learning levels at
the all-India level till 2010 and a slight
decline after that. The decline, post
2010, was coming entirely from gov-
ernment schools, with learning levels in
private schools holding up or improv-
ing slightly. Second, while children
did learn as they progressed through
school, these learning trajectories were
fairly flat. Even in grade 8 close to a
fourth of the children were not fluent
readers. And, third, there was a year-
on-year increase in private school en-
rolment. By 2014, almost a third of all
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rural children were enrolled in private
schools.

ASER data from 2016 and now
2018 suggest that two of these trends
seem to be changing since 2014.
First, the year-on-year increase in pri-
vate school enrolment seems to have
stopped. Between 2006 and 2014 pri-
vate school enrolment increased steadi-
ly from 18.7% to 30.8%. Since then, it
has remained at about the same level,
that is, 30.6% in 2016 and 30.9% in
2018.

Second, the decline in learning lev-
els observed in government schools
after 2010 is slowly reversing, at least
in primary grades. Between 2010 and
2013, ASER estimates showed indi-
cations of a decline in learning out-
comes in government schools. In 2014,
it seemed that this trend was arrested
and learning levels seemed to stabilise.
In ASER 2016, for the first time since
2010, there was an improvement in
government school learning levels, even

though it was only observed in grade
3. This year, not only do we continue
to see an improvement in government
schools in grade 3 but also in grade 5.
In grade 3 the percentage of children
who are at grade level (those who can
read a grade 2 level text) fell from
17.4% in 2009 to 15.9% in 2013. This
proportion subsequently increased to
17.2% in 2014, 19.3% in 2016, and
now stands at 20.9% in 2018. In grade
5, on the other hand, the percentage of
children who could read a grade 2 level
text fell steadily from 50.7% in 2010
to 41.7% in 2016. But finally this fig-
ure shows an improvement in 2018 at
44.2%.

Two points should be noted here:
First, while at the all-India level these
changes may seem small, they are not
insignificant; there is a lot of variation
across states with some states showing
gains of close to 10 percentage points
in 2018. Second, even though the de-
clining trend in learning outcomes of

School Education

government schools seems to have been
arrested and even reversed, it is import-
ant to remember that we are talking
about foundational abilities. There is
still a long way to go to bring children
up to grade level.

In the early years of ASER, the fact
that learning levels were low and un-
changing always needed defending.
When learning levels began to decline
in 2010, initially that was also viewed
with scepticism. However, today there
is general acceptance of the fact that
India is in a ‘learning crisis’ requiring
urgent action. Since 2014, the govern-
ment has initiated a variety of learning
assessments; NAS (National Achieve-
ment Survey) is being done more regu-
larly and results are now available at the
district level. The ASER 2018 results
seem to indicate that there have been
changes in teaching-learning in schools
as well.

Inequity in learning
However, the debate has always
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been around learning levels and wheth-
er they have moved up or down. But
what about equity? In the context of
education, we can think about inequal-
ity across three dimensions. First, we
can use the lens of school type to exam-
ine differences in outcomes. There is a
substantial body of literature looking
at the differences between government
and private schools — in terms of access,
facilities, as well as learning outcomes.
Second, we can look at the entire dis-
tribution of learning outcomes. Here,
while we know something about the
mean of the distribution, there has
not been that much discussion on its
spread. The spread of the distribution
is equally, if not more, important, be-
cause the mean could be increasing for
a small proportion of children, thereby
pulling up the mean of the entire distri-
bution, with little or no change in the
outcomes of the majority of the popu-
lation. The ideal situation, of course, is
one where the mean is rising and the
dispersion is falling, so that learning
outcomes are improving both overall as
well as for all children. And, third, we
can use the lens of geographic location
to look at inequality across states. The

all-India figures move slowly, but hide
a lot of variation across states.

Differences between learning out-
comes of government and private
schools

First, let's look at the evidence on
the differences in learning outcomes
of government and private schools.
On the face of things, private schools
consistently perform better than gov-
this is
not a fair comparison because of the

ernment schools. However,
self-selection associated with children
who attend private schools. It is well
known that children who go to private
schools come from relatively affluent
backgrounds and tend to have more
educated parents. This affords them
certain advantages that aid learning.
These advantages are not available to
children who are from less advantaged
families and are more likely to attend
government schools. Once we control

for these factors that affect learning, the
gap in reading or math levels between
children attending different types of
schools narrows considerably.

Be that as it may, between 2009
and 2014 the gap between the govern-
ment and private school outcomes was

increasing, even after controlling for
other factors outside the school. Gov-
ernment school learning levels were
declining and private school outcomes
were holding steady or improving. As
rural India became more prosperous,
parents began to shift their children
to private schools, reflected in rising
private school enrolments. The pool of
children that government schools were
drawing their students from thus be-
came steadily more disadvantaged.

Since 2014, however, with outcomes
in government schools improving, the
gap between government and private
schools has narrowed or remained con-
stant. This is true for both reading and
math in grade 3 and grade 5. In addi-
tion, the contribution of home factors
to children's learning outcomes, which
had increased between 2009 and 2014,
has also remained about the same since
then. So, while children in private
schools continue to outperform their
government school peers, at least the
gap between the two seems to have sta-
bilised. From an equity point of view
this is certainly a step in the right di-
rection.

Distribution of learning outcomes
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Word Grade1ltext Grade 2text Word Gradeltext Grade 2text Total

31.2 25.7
29.4 20.5
2012 14.8
2013 15.9
2014 19.2
2016 17.1
2018 15.7

16.8 31.2 25.7
14.7 29.4 20.5
29.3 23.6 15.7
28.7 22.8 16.7
28.8 20.3 14.5
27.8 20.3 15.5
26.0 21.5 15.9

16.8 100
14.7 100
16.7 100
15.9 100
17.2 100
19.3 100
20.9 100

Table 1. Percentage of children in grade 3 able to read at different levels, in government schools

in government schools

We turn now to the second point
regarding the distribution of learning
outcomes. With 70% of rural children
still attending government schools, and
the government's continued commit-
ment to the Right of Children to Free
and Compulsory Education (RTE),
the distribution of learning outcomes
in government schools becomes ex-
tremely important. The RTE was en-
visaged as a tool to guarantee access to
education to all children in the coun-
try, thereby levelling the playing field
and removing disadvantages associat-
ed with poverty, caste, and gender. To
a large extent it has been successful
in achieving that goal. Even though
enrolment in the 6-14 year age group
was already over 96% in 2010 when
the RTE came into effect, there were
still large numbers of children out of
school in the 11-14 year age group,
especially among girls. In 2010, close
to 6% girls in this age group were out
of school and nine major states had
numbers in excess of 5%. Today the
overall number has decreased to 4%,
and there are only four states where it
is more than 5%. Therefore, the RTE,

as an overarching legislation, has also

3MeT 2019

reduced the inequalities in access across
states. By and large, this is also true for
school facilities. In the last eight years,
as states have beefed up infrastructure
in government schools to comply with
RTE norms, not only has average com-
pliance gone up but dispersion across
states has also gone down for most in-
dicators.

How has this push towards uni-
versalisation affected the distribution
of learning outcomes in government
schools? The fact that learning levels
fell after the RTE came into effect in
2010 is well-documented now. The
observed decline in learning outcomes
could be due to a variety of reasons, but
one possible explanation could be a di-
rect consequence of bringing children
who had never enrolled or had dropped
out, back into school. These children,
understandably, would have had lower
learning levels and needed supplemen-
tary help to be at par with their peers.
If teachers were unable to provide this
extra help, the result would lower the
average learning levels in government
schools. Over time, as these children
caught up and progressed through the
system, we would expect learning levels
to start rising.

But has this happened? Consid-

er children in grade 3 of government
schools. In 2014, there was a slight in-
crease in learning levels for this grade
for the first time after 2010, which was
sustained in 2016. This year we see an
increase in grade 3 and grade 5, sug-
gesting that the 2016 grade 3 cohort
sustained their learning gains and there
was value added for the new grade 3
cohort as well. But did all children gain
in the system? If so, we should observe
a fall in the dispersion of the grade 3
learning outcome distribution, at least
in the last two years. Instead, what we
find is that the standard deviationl of
the distribution, which was unchang-
ing between 2006 and 2010, rose
sharply till 2014, increased marginally
in 2016, and seems to have stabilised
in 2018, albeit at the high 2016 level.
So, during the period when learning
outcomes were falling, the dispersion
was also increasing; and this trend has
so far, not been reversed.

Variation in level and trends of
learning outcomes across states
The trends discussed above are not
surprising since there is a lot of varia-
tion across states not just in the level
of learning outcomes but also how they
have changed over time. For instance,
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when the overall proportion of grade 3
children who could read at grade lev-
el fell from 16.8% in 2010 to 14.7%
in 2011, there were states like Punjab
and Gujarat that posted increases of
close to 6 percentage points; Megha-
laya, Mizoram and Arunachal Pradesh
gained 9 percentage points or more.
At the other end of the spectrum, in
Haryana and Rajasthan this proportion
fell by 5 percentage points and in Bihar
by 9 percentage points. This large vari-
ation across states is evident not just
in 'bad times' but also in 'good times'.
This year, when most states have
shown an improvement, in Rajasthan
the percentage of grade 3 readers fell
by 5 percentage points; and in Tamil
Nadu the drop was even greater, at over
8 percentage points. This seems to sug-
gest that there is no tendency towards
convergence in learning levels across
states.

When we look at the dispersion of
learning outcomes over time within
states, the pattern is similar with most
states showing an increase in dispersion
between 2010 and 2014. The pattern
is less clear in 2016 and 2018. For
instance, in Uttar Pradesh dispersion
increased in both years; it fell in both
years in Himachal Pradesh; it went
down and then up in north-eastern
states like Arunachal, Mizoram, and
Manipur; and it went up and then
down in Rajasthan. This means that
changes in learning levels have been
jumpy within states as well.

It is not surprising, therefore, that
there was no sustained trend in learn-
ing outcomes between 2010 and 2014.
Even after 2014, when overall learn-
ing levels have shown a slight upward
trend, there are very few states where
the process has been sustained. For
instance, Rajasthan had a big jump of
5 percentage points in 2016, but an
equally large fall in 2018, bringing it
back to the 2014 level. Telangana is an-
other case in point with a 3 percentage
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point increase in 2016 and a similar fall
in 2018. Just a handful of states have
shown a sustained and significant in-

crease in learning outcomes post 2014.
Only four states showed an improve-
ment of 3 percentage points or more in
both 2016 and 2018 — Punjab, Hary-
ana, Gujarat, and Maharashtra.

This rising dispersion is reflected in
longer tails of the learning distribution
over time. This is evident particular-
ly in the left tail. Table 1 presents the
distribution of reading in grade 3 from
2010 to 2018. While the distribution
has shifted to the right, its tails, par-
ticularly the lower tail has also become
longer. In 2010, while there were only
16.8% children in grade 3 who could
be said to be at grade level, there were
also only 6.5% children who were
unable to read even letters. By 2014,
this number had more than tripled to
19.2%.

Between 2014 and 2018, while the
bottom end of the distribution has
moved up a little bit, we are still far
from where we started in 2010. This is
an extremely worrying trend from an
equity point of view because it suggests
that in each successive cohort more
and more children are getting stuck

at the bottom end of the distribution.
Addressing their learning deficits is
not only going to be more difficult as
they progress through the system but
also of paramount importance if we are
to achieve sustained improvements in
learning.

Concluding remarks

In the last few years, the focus has
clearly shifted from enrolment to learn-
ing in education. Governments — state
as well as central — have instituted their
own learning assessments. In 2017, an
amendment to the RTE required all
states, except Jammu and Kashmir, to
prepare “class-wise, subject-wise learn-
ing outcomes for all elementary classes”
and to also devise “guidelines for put-
ting into practice continuous and com-
prehensive evaluation, to achieve the
defined learning outcomes.” In 2018,
the second amendment to the RTE did
away with the no-detention policy in
grade 5 and grade 8, giving states flexi-
bility to detain students if they did not
pass the relevant examinations. Bug, as
states embark on achieving the goals
of RTE 2.0, they must ensure that all
children participate and gain from the
process.

This article first appeared in the An-
nual Status of Education Report (Ru-
ral), 2018.

Note:

e Standard deviation is a measure
that is used to quantify the amount of
variation or dispersion of a set of values
from the mean value (average) of that
set.

https://www.ideasforindia.in/topics/
human-development/school-educa-
tion-in-india-equity-in-learning.html
“Reprinted with permission from
‘I4D Ideas for India
(www.ideasforindia.in)”
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Introduction

Nanotechnology has captured the
imagination of researchers, manufac-
turers, and even the general popula-
tion in recent years. Advancement in
the field of nanotechnology and its
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applications to the field of medicines
and pharmaceuticals has revolution-
ized the twentieth century. Nanotech-
nology [1] is the study of extremely
small structures. The prefix “nano” is
a Greek word which means “dwarf”.
The word “nano” means very small or
miniature size. Nanotechnology is the
treatment of individual atoms, mol-
ecules, or compounds into structures
to produce materials and devices with
special properties. Nanotechnology in-
volves work from top to down i.e. re-
ducing the size of large structures to the

=

Nanotechnology

Nanotechnology
The Bigger Picture

smallest structure e.g. photonics appli-
cations in nano electronics and nano
engineering, top-down or bottom up,
which involves changing individual at-
oms and molecules into nanostructures
and more closely resembles Chemistry
and Biology. Nanotechnology deals
with materials in the size of 0.1 to 100
nm; however it is also inherent that
these materials should display different
properties such as electrical conduc-
tance chemical reactivity, magnetism,
optical effects and physical strength,
from bulk materials as a result of their

iy Ty
f.ﬁdf fren et | 37




| s Nanotechnology

Medicine &

Haalth

Energy &
Ermetanmenl

Information
Technology

MNew K Better
Nanodaterials
Nano-5tru

Nana-

small size. Nanotechnology works on
matter at dimensions in the nanometer
scale length (1-100 nm), and thus can
be used for a broad range of applica-
tions and the creation of various types
of nano materials and nano devices.
For applications to medicine and
physiology, these materials and devices
can be designed to interact with cells
and tissues at a molecular (i.e., subcel-
lular) level with a high degree of func-
tional specificity, thus allowing a de-
gree of integration between technology
and biological systems not previously
attainable. It should be appreciated
that nanotechnology is not in itself a
single emerging scientific discipline but
rather a meeting of traditional sciences
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such as chemistry, physics, material sci-
ence, and biology to bring together the
required collective expertise needed to
develop these novel technologies. The
present review explores the significance
of nanoscience and latest nanotechnol-
ogies for human health (Figure 1). Ad-
dressing the associated opportunities,
the review also suggests how to manage
far-reaching developments in these ar-
eas.

Living cells are full of complex and
highly functional “machines” at nano-
meter scale. They are composed of
macromolecules, including proteins.
They are involved in practically every
process in the cell, such as information
transfer, metabolism, and the transport

Biomedical nanodevices

,-'-'
Tissue engineering
Medical implants

Drug screening technologies q

\ﬁa gnostics
Biodetecion of pathogens

\

’Ad vance medical imaging

Batteries with high energy-storage + Nanotechnology *[dcnllﬁcuti(m, security and logistics

|
Controlled drug delivery ®
Bio-nanosensors

Disinfection

|
* Lab-on-chip technology
Drug targeting

Nanomedicines

Nanacoatings

Figure 1: Schematic illustration of nanotechnology revolutionizing

biomedical sciences.
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of substances. Nanotechnologies offer
new instruments for observing the op-
eration of these machines at the level
of individual molecules, even in the
living cell. Using atomic force micro-
scopes, it is possible, for example, to
measure the bonding forces between
trigger substances, such as hormones,
and the associated receptor proteins
that act as switches in the cell mem-
brane. Biomolecules can be labelled
using quantum dots. The intense light
of a specific wavelength that these
nanocrystals emit enables the path fol-
lowed by the biomolecules in the cell
to be precisely traced. A great deal of
this research is concerned with obtain-
ing information on basic biochemical
and biophysical processes in healthy
and diseased cells. This knowledge
can provide the basis for the develop-
ment of new prevention strategies and
therapies. Beside this primarily knowl-
edge-broadening research, research is
also underway into numerous possible
applications for nanotechnologies in
medicine. Research efforts are partic-
ularly intensive in the search for new
methods and tools for imaging, sens-
ing, targeted drug, and gene delivery
systems. More research is also under-
way into applications in fields such as
tissue medical implants and disinfec-
tion. Clinical applications are currently
scarce partly because of stringent safety
requirements. Nevertheless, experts ex-
pect a great deal from nanomedicine
especially in the longer term (Figure 2).

Applications

Nano particles were found useful in
delivering the myelin antigens, which
induce immune tolerance in a mouse
model with relapsing multiple sclero-
sis. In this technique, biodegradable
polystyrene micro particles coated
with the myelin sheath peptides will
reset the mouse’s immune system and
thus prevent the recurrence of disease
and reduce the symptoms as the pro-
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“Tomorrow” nano diagnostics, imaging and therapies will be the major biomedical tools

Figure 2: Nanotechnologies in medicine.

tective myelin sheath forms coating on
the nerve fibers of the central nervous
system. This method of treatment can
potentially be used in treatment of var-
ious other autoimmune diseases.

Cancer

Due to the small size of nano par-
ticles can be of great use in oncology,
particularly in imaging. Nano parti-
cles, such as quantum dots, with quan-
tum confinement properties, such as
size-tunable light emission, can be used
in conjunction with magnetic reso-
nance imaging, to produce exceptional
images of tumor sites. As compared to
organic dyes, nano particles are much
brighter and need one light source for
excitation. Thus the use of fluorescent
quantum dots could produce a higher
contrast image and at a lower cost than
organic dyes used as contrast media.
But quantum dots are usually made of
quite toxic elements.

Nano particles have a special prop-
erty of high surface area to volume
ratio, which allows various functional
groups to get attached to a nano par-
ticle and thus bind to certain tumor
cells. Furthermore, the 10 to 100 nm
small size of nanoparticles, allows them
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to preferentially accumulate at tumor
sites as tumors lack an effective lym-
phatic drainage system. Multifunction-
al nano particles can be manufactured
that would detect, image, and then
treat a tumor in future cancer treat-
ment. Kanzius RF therapy attaches
microscopic nano particles to cancer
cells and then "cooks" tumors inside
the body with radio waves that heat
only the nanoparticles and the adjacent
(cancerous) cells.

Nano wires are used to prepare sen-
sor test chips, which can detect pro-
teins and other biomarkers left behind
by cancer cells, and detect and make
diagnosis of cancer possible in the early
stages from a single drops of a patient's
blood.

Nano technology based drug deliv-
ery is based upon three facts: i) efficient
encapsulation of the drugs, ii) success-
ful delivery of said drugs to the targeted
region of the body, and iii) successful
release of that drug there.

Nano shells of 120 nm diameter,
coated with gold were used to kill can-
cer tumors in mice by Prof. Jennifer at
Rice University. These nano shells are
targeted to bond to cancerous cells by
conjugating antibodies or peptides to

the nano shell surface. Area of the tu-
mor is irradiated with an infrared laser,
which heats the gold sufficiently and
kills the cancer cells.

Cadmium selenide nano particles
in the form of quantum dots are used
in detection of cancer tumors because
when exposed to ultraviolet light, they
glow. The surgeon injects these quan-
tum dots into cancer tumors and can
see the glowing tumor, thus the tumor
can easily be removed.

Nano particles are used in cancer
photodynamic therapy, wherein the
particle is inserted within the tumor in
the body and is illuminated with pho-
to light from the outside. The particle
absorbs light and if it is of metal, it will
get heated due to energy from the light.
High energy oxygen molecules are pro-
duced due to light which chemically
react with and destroy tumors cell,
without reacting with other body cells.
Photodynamic therapy has gained im-
portance as a noninvasive technique for
dealing with tumors.

The applications of various nano
systems in cancer therapy are summa-
rized as:

e Carbon nano tubes, 0.5-3 nm in
diameter and 20-1000 nm length, are
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Brain capillary
endothelial cell

Figure 7: Delivery of nano medicine to CNS through BBB.

Figure 3: Delivery of nano medicine to CNS through BBB.

used for detection of DNA mutation
and for detection of disease protein
biomarker.

¢ Dendrimers, less than 10 nm in size
are useful for controlled release drug
delivery, and as image contrast agents.

* Nano crystals, of 2-9.5 nm size cause
improved formulation for poorly-sol-
uble drugs, labeling of breast cancer
marker HeR2 surface of cancer cells.

* Nano particles are of 10-1000 nm
size and are used in MRI and ultra-
sound image contrast agents and for
targeted drug delivery, as permeation
enhancers and as reporters of apopto-
sis, angiogenesis.

* Nano shells find application in tu-
mor-specific imaging, deep tissue ther-
mal ablation.

* Nano wires are useful for disease pro-
tein biomarker detection, DNA muta-
tion detection and for gene expression
detection.

* Quantum dots, 2-9.5 nm in size,
can help in optical detection of genes
and proteins in animal models and cell
assays, tumor and lymph node visual-
ization.

Nanotechnology in the treatment
of neurodegenerative disorders
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One of the most important applica-
tions of nanotechnology is in the treat-
ment of neuro degenerative disorders.
For the delivery of CNS therapeutics,
various nano carriers such as, den-
drimers, nano gels, nano emulsions,
liposomes, polymeric nano particles,
solid lipid nano particles, and nano
suspensions have been studied. Trans-
portation of these nano medicines has
been effected across various in vitro
and in vivo BBB models by endocytosis
and/or transcytosis, and early preclini-
cal success for the management of CNS
conditions such as, Alzheimer's disease,
brain tumors, HIV encephalopathy
and acute ischemic stroke has become
possible. The nanomedicine can be ad-
vanced further by improving their BBB
permeability and reducing their neuro-
toxicity (Figure 3).

Parkinson's disease: This can im-
prove current therapy of Parkinson's
disease (PD). Parkinson's disease (PD)
is the second most common neuro-
degenerative disease after Alzheimer's
disease and affects one in every 100
persons above the age of 65 years, PD
is a disease of the central nervous sys-
tem; neuro inflammatory responses
are involved and leads to severe diffi-

culties with body motions. The pres-
ent day therapies aim to improve the
functional capacity of the patient for as
long as possible but cannot modify the
progression of the neurodegenerative
process.

Aim of applied nanotechnology is
regeneration and neuro protection of
the central nervous system (CNS) and
will significantly benefit from basic
nanotechnology research conducted in
parallel with advances in neurophysiol-
ogy, neuropathology and cell biology.
The efforts are taken to develop novel
technologies that directly or indirect-
ly help in providing neuro protection
and/or a permissive environment and
active signaling cues for guided axon
growth. In order to minimize the pe-
ripheral side-effects of conventional
forms of Parkinson's disease therapy,
research is focused on the design, bio-
metric simulation and optimization of
an intracranial nano-enabled scaffold
device (NESD) for the site-specific
delivery of dopamine to the brain, as
a strategy. Peptides and peptidic nano
particles are newer tools for various
CNS diseases.

Nanotechnology will play a key role
in developing new diagnostic and ther-
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apeutic tools. Nanotechnology could
provide devices to limit and reverse
neuro pathological disease states, to
support and promote functional regen-
eration of damaged neurons, to provide
neuro protection and to facilitate the
delivery of drugs and small molecules
across the blood—brain barrier. For the
delivery of CNS therapeutics, various
nanocarriers such as dendrimers, nano
gels, nano emulsions, liposomes, poly-
meric nano particles, solid lipid nano
particles, and nano suspensions have
been studied. Transportation of these
nano medicines has been effected
across various in vitro and in vivo BBB
models by endocytosis and/or transcy-
tosis, and early preclinical success for
the management of CNS conditions
such as, Alzheimer's disease, brain tu-
mors, HIV encephalopathy and acute
ischemic stroke has become possible.
Future development of CNS nano-
medicines needs to focus on increasing
their drug-trafficking performance and
specificity for brain tissue using novel
targeting moieties.

Alzheimer's disease : Worldwide,
more than 35 million people are affect-
ed by Alzheimer's disease (AD), which
is the most common form of demen-
tia. Nano technology finds significant
applications in neurology. These ap-
proaches are based on the, early AD
diagnosis and treatment is made pos-
sible by designing and engineering of
a plethora of nanoparticulate entities
with high specificity for brain capillary
endothelial cells. Nano particles (NPs)
have high affinity for the circulating
(A7) forms and therefore
may induce “sink effect” and improve

amyloid-

the AD condition. In vitro diagnostics
for AD has advanced due to ultrasen-
sitive NP-based bio-barcodes and im-
mune sensors, as well as scanning tun-
neling microscopy procedures capable
of detecting A 1-40 and Al 11-42.
Tuberculosis treatment : Tuber-
culosis (TB) is the deadly infectious
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disease. The long duration of the treat-
ment and the pill burden can hamper
patient lifestyle and result in the devel-
opment of multi-drug resistant (MDR)
strains. Tuberculosis in children consti-
tutes a major problem. There is com-
mercial non availability of the first-line
drugs in pediatric form. Novel antibi-
otics can be designed to overcome drug
resistance, cut short the duration of the
treatment course and to reduce drug
interactions with antiretroviral thera-
pies. A nanotechnology is one of the
most promising approaches for the de-
velopment of more effective and com-
pliant medicines. The advancements
in nanobased drug delivery systems for
encapsulation and release of anti-TB
drugs can lead to development of a
more effective and affordable TB phar-
macotherapy.

The clinical application of nano-
technology in operative dentistry
Nanotechnology aims at the cre-
ation and utilization of materials and
devices at the atomic, and molecular
level, supra molecular structures, and
in the exploitation of unique proper-
ties of particles of size 0.1 nm to 100
nm. Nano filled composite resin ma-
terials are believed to offer excellent
wear resistance, strength, and ultimate
aesthetics due to their exceptional pol-
ishability and luster retention. In op-
erative dentistry, nano fillers constitute
spherical silicon dioxide (SiO2) parti-
cles with an average size of 5-40 nm.
The real innovation about nano fillers
is the possibility of improving the load
of inorganic phase. The effect of this
high filler load is widely recorded in
terms of mechanical properties. Micro
hybrid composites with additional load
of Nano fillers are the best choice in
operative dentistry. It is expected that
in near future, it would be possible to
use a filler material in operative den-
tistry, whose shape and composition
would closely mimic the optical and
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mechanical characteristics of the nat-
ural hard tissues (enamel and dentin).
It also explains the basic concepts of
fillers in composite resins, scanning
electron microscopy and energy dis-
persive spectroscopy evaluation, and
filler weight content. Nanocomposite
resins are non-agglomerated discrete
nanoparticles that are homogeneously
distributed in resins or coatings to pro-
duce nanocomposites have been suc-
cessfully manufactured by nano prod-
ucts Corporation. The nanofiller used
is aluminosilicate powder with a mean
particle size of 80 ran 1:4 M ratio of
alumina to silica and a refractive index
of 1.508. These nano composites have
superior hardness, flexural strength,
modulus of elasticity, decreased polym-
erization shrinkage and also have excel-
lent handling properties particle size of
80 ran 1:4 M ratio of alumina to silica
and a refractive index of 1.508.

Surgery

The technique developed by Rice
University, two pieces of chicken meat
is fused by a flesh welder, by placing
two pieces of chicken touching each
other. In this technique, green liquid
containing gold coated nano shells is
allowed to dribble along the seam and
two sides are welded together. This
method can be used on arteries which
have been cut during organ transplant.
The flesh welder can be used to weld
the artery perfectly.

Visualization

Drug distribution and its metab-
olism can be determined by tracking
movement. Cells were dyed by scien-
tists to track their movement through-
out the body. These dyes excited by
light of a certain wavelength to glow.
Luminescent tags were used to dye
various numbers of cells. These tags
are quantum dots attached to proteins
which penetrate cell membranes. The
dots were of various sizes and bio-inert
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material. As a result, sizes are
selected so that the frequency
of light used to make a group
of quantum dots fluoresce, and
used to make another group
incandesce. Thus both groups
can be lit with a single light
source.

Tissue engineering

In tissue engineering, nan-
otechnology can be applied to
reproduce or repair damaged
tissues. By using suitable nano-
material-based scaffolds and growth
factors, artificially stimulated cell pro-
liferation, in organ transplants or artifi-
cial implants therapy nano technology
can be useful, which can lead to life
extension.

Antibiotic resistance
Antibiotic resistance can be de-
creased by use of nano particles in
combination therapy. Zinc Oxide nano
particles can decrease the antibiotic re-
sistance and enhance the antibacterial
activity of Ciprofloxacin against mi-
croorganism, by interfering with vari-
ous proteins that are interacting in the
antibiotic resistance or pharmacologic
mechanisms of drugs [39].

Immune response

The nano device bucky balls have
been used to alter the allergy/ immune
response. They prevent mast cells from
releasing histamine into the blood and
tissues, as these bind to free radicals
better than any anti-oxidant available,
such as vitamin E.

Nano pharmaceuticals

Nano pharmaceuticals can be used
to detect diseases at much earlier stages
and the diagnostic applications could
build upon conventional procedures
using nanoparticles. Nano pharma-
ceuticals are an emerging field where
the sizes of the drug particle or a ther-
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apeutic delivery system work at the

nanoscale. Delivering the appropriate
dose of a particular active agent to
specific disease site still remains diffi-
cult in the pharmaceutical industry.
Nano pharmaceuticals have enormous
potential in addressing this failure of
traditional therapeutics which offers
site-specific targeting of active agents.
Nano pharmaceuticals can reduce toxic
systemic side effects thereby resulting
in better patient compliance.

Pharmaceutical industry faces enor-
mous pressure to deliver high quality
products to patients while maintaining
profitability. Therefore pharmaceutical
companies are using nanotechnology
to enhance the drug formulation and
drug target discovery. Nano phar-
maceutical makes the drug discovery
process cost effective, resulting in the
improved Research and Development
success rate, thereby reducing the time
for both drug discovery and diagnos-
tics.

Application of Nanotechnology in
Modified Medicated Textiles

Using nanotechnology newer an-
tibacterial cotton has been developed
and used for antibacterial textiles. De-
velopmental works using nanotechnol-
ogy, new modified antibacterial textiles
have been developed. Application of
conventional antimicrobial agents to
textiles has been already reported. This
technique has been advanced by a focus

on inorganic nano structured
materials that acquire good
antibacterial activity and appli-
cation of these materials to the
textiles [41].

Conclusion

Nano materials have in-
creased surface area and nano
scale effects, hence used as a
promising tool for the advance-
ment of drug and gene deliv-
ery, biomedical imaging and
diagnostic biosensors. Nano
materials have unique physicochem-
ical and biological properties as com-
pared to their larger counterparts. The
properties of nano materials can greatly
influence their interactions with bio
molecules and cells, due to their pecu-
liar size, shape, chemical composition,
surface structure, charge, solubility and
agglomeration. For example, nano par-
ticles can be used to produce exception-
al images of tumor sites; single walled
carbon nanotubes, have been used as
high-efficiency delivery transporters
for biomolecules into cells. There is a
very bright future to nano technology,
by its merging with other technolo-
gies and the subsequent emergence of
complex and innovative hybrid tech-
nologies. Biology-based technologies
are intertwined with nanotechnology is
already used to manipulate genetic ma-
terial, and nano materials are already
being built using biological compo-
nents. The ability of nanotechnology
to engineer matter at the smallest scale
is revolutionizing areas such as infor-
mation technology cognitive science
and biotechnology and is leading to
new and interlinking these and other
fields. By further research in nanotech-
nology, it can be useful for every aspect
of human life. Medicine, regenerative
medicine, stem cell research and nutra-
ceuticals are among the leading sectors
that will be modified by nanotechnolo-
gy innovations.
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A Plastie
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“We are so wrapped up in our-
selves that we don't need plastic any-
more.”

Anthony T. Hincks

Every morning an advertisement in
the radio tells us that we can con-
tribute in a small way by donating to-
wards a plastic free world. By only car-

Cfreee OWorld

rying a cloth or jute bag each time we
go to the market, we can contribute in
a big way towards creating a plastic free
world. That would be our contribu-
tion. So powerful is the advertisement

that it able to motivate us in a small

way.
It is always a good idea to carry your
W
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own bag, leave a carry bag in your car

and say no to plastic everytime. Plastic
takes thousands of years to degenerate.
Bring in the jholas, a much better op-
tion than plastic bag. Go back in time
and allow children to play with wood-
en toys. Bring in the terracotta for clay
cups, toys and even costume jewellery.
Costume jewellery can be in terracotta,
bamboo and woods and so can toys be
made out of it.

Ban Styrofoam crockery, use paper
straws and definitely keep your world a
plastic free world. Plastic bottles, when
heated in a microwave emit dangerous
fumes.

Organic and eco-friendly are the
new buzzwords. Bamboo makes for
excellent baskets. Banana leaf fibre is
naturally resilient and so is jute.

Burning of plastics is really danger-
ous as it creates plastic footprints.

Plastic litter in oceans is a threat to
marine life. Identify major plastic pol-
lutants and take a vow to remove them
from your lives.

Non bio-degradable plastic bags are
adding to our already polluted world.
The maximum litter in the world is
due to plastic bags strewn everywhere.

r &
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Micro plastic has entered our food
chain and has been found in the hu-
man digestive system. This is extreme-
ly harmful as it shows how plastic has
penetrated into every nook and corner
of our world.

It is our world and we have to take
care of it. Every small bit makes a dif-
ference. Say no to food packaged in
plastic. Make it a habit to carry your
own cup with you. You carry so many
things with you so an additional cup
will not bother you much. But can
be used each time you have coffee.
Think of how many plastics cups will
be avoided. Straws can be avoided and
done away with. A new word is upcy-
cle, reusing rather than casting away.
You can do it with electronics items
and computer parts as well. There is
never any harm if you carry your con-
tainer with you to carry back leftover
food or any fresh item you are getting
packed.

Bottled water or maybe just the
bottle can cause great harm so try and
develop the habit of carrying water,
which is potable also. Now restau-
rants and takeaways always make it a
point to ask whether the customer has

brought a container or not.

When in the supermarket, go for
purchases in boxes rather than in plas-
tic packets. Students, please give up
chewing gum as it is made up of plastic
itself. Why not go for loose tea leaves
and use a strainer rather than a tea bag.
Gitls, you can sparkle without glitter.
Glitter has plastic and does not leave us
easily. May we have the milkman back,
I want milk in a bottle.

A plastic free world makes us feel
healthy, it keeps children safe, aware-
ness about ecology spreads and a feel
good factor is generated. In this mad
rush of trying to survive in this world,
we allowed plastic to take over. Now
the time has come to reflect and think
how we can start all over again in a
plastic free world.

As children, when we went for pic-
nics food was carried in tiffin carriers
and everything was wrapped up and
packed in the end to be carried back
home. There were no plastic wrappers,
no plastic crockery and what was there
was sheer fun. For very long we have
been seeing a statutory warning on
plastic bags. It is about the bag not
being a toy and being kept away from
children as it can harm and even choke
them. Hence plastic can harm in sev-
eral ways. Yet we have taken so long in
getting our act together about plastic
and creating mass awareness about the
harm it has done and the further dam-
age it can do.

United we stand and united we can
create a plastic free world. Bring in
those old old times and create a signa-
ture style, a no plastic one. Start with
small steps and with your corner and
the yell and tell the world. Slowly but
surely we will cover the whole world.

“Remember people you may not be
plastic...but you are fantastic! Never
Jforget that” - Louis Tomlinson

Subject Expert
SCERT Haryana , Gurugram
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Hello friends,

et's talk about plant behavior today.

Yes, you heard it right “Plant Be-
havior”, I am not kidding.

Plants aren’t passive organisms who
merely sit in the soil and grow. On the
contrary, plants actively engage with
the environment around them. They
have a social side and can commu-
nicate, cooperate and even wage war
against their enemies. They indulge
in a plethora of activities to find food,
both below and above the ground.
But their methods of finding food are
very different from what animals and
humans indulge in. They don't hunt
or gather food but produce it from
the scratch with the help of sunlight,
water and nutrients from soil. Some-
times 80%of the plant's total mass sits
under the ground. It’s Roots, just like
animals, forage for nutrients in the soil
and once they reach a nutrient rich area
they start soaking the nutrients like a
sponge. Like animal behavior, plants
also compete with other rival plants for
territory and resources. They release
chemicals through their root system
causing surrounding roots of other
plants to die down in order to grab
their land.

Plants can sniff odors of other plants
and can even scream in chemical lan-
guage when under stress or threatened.
The smell of freshly cut grass is nothing
but the chemical calls for help. Plants
normally have a smart system of per-
ception and reaction. They can change
their flower shape, smell and chemical
composition of nectar to fool and es-
cape predators.

We have been long misled into
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thinking that plants can't think and
make decisions as they don't have
brains. But who needs a brain, if with-
out a brain one can survive and thrive
as smartly as plants do?

The tree we are going to talk about
today is “Silky Oak” tree also known
as “Silver Oak”. Unlike the name sug-
gests, it is not an oak at all. Its botani-
cal name is Grevillea Robusta and it is
native to Australian forests. Not being
endemic to India it has no local name.

The leaves of this tree are deep green
in color and fern like in shape, but the
underside of these leaves is silvery grey
thus the name Silvery Oak. The orange
tinged yellow brush like flowers bloom
in March and April. Little black tad-
poles like fruits ripen in June and July
and when mature release two tiny seeds
with thin wings capable of keeping it

Trees
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afloat and covering long distances in
search of conducive environment for
germination.

It was initially introduced in India
in tea plantations to provide shade and
act as windbreaker. Being slim and
symmetrical it is also cultivated for its
ornamental value. On the downside it
is vulnerable to forest fires.

Silvery Oak trees are intolerant of
shade. To maximize the possibility of
getting constant supply of sunlight, the
roots of this tree release a chemical sub-
stance that kills the seedling growing
in the vicinity, including its own. Thus
eradicating all the threats for sunlight
sharing.

So, kids let's not think about trees as
simple helpless creatures. They might
be as complex and smart as we are, but
in a different way.

i
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Yoga Asanas to Help

e have been known to different

benefits of yoga which makes
us practice it on daily basis. It helps to
keep us fit both from inside and outside
of the body with the presence of posi-
tivity. But some days, we dread getting
up in the morning and facing the world
which makes feel us hopeless and fear
the existence of emptiness. This might
happen to all of us someday but if it is
happening quite often, then depression
is knocking on your door.

There are a number of reasons for
which the person can suffer from de-
pression but some of the most com-
mon reasons are
* Brain Chemistry Imbalance — The

ae
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Fight Depression

situation occurs when there is an
imbalance in the neurotransmitters
which involved in the mood regula-
tion.

Female hormonal imbalance — As
per the reports, women suffers from
major depression which is twice the
number of men and the reason is the
hormonal imbalance.

Poor Nutrition - A poor diet can
contribute to depression in several
ways. A variety of vitamin and min-
eral deficiencies are known to cause
symptoms of depression.

Physical Health Problems - The
mind and the body are clearly
linked. If you are experiencing a

physical health problem you may

discover changes in your mental

health as well.

* Drugs - Drugs and alcohol can con-
tribute to depressive disorders. But,
even some prescription drugs have
been linked to depression.

Unlike any other practices or med-
ications, yoga is said to relieve depres-
sion naturally and there are some of the
asanas that can help you to attain your

best health.
Child Pose

Balasana helps calm your brain and
relieves stress and anxiety. It gently
stretches your lower back and hips,
enabling your body to relax. Peace and
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calm prevail over your entire being,
helping you deal with your depression
better. Balasana is considered one of
the most comfortable yoga poses. All
you have to do is kneel and sit on your o

heels. Make sure your big toes touch e EC lpse
each other. Keep your hands on your

knees and spread your knees hip-width
apart. Then, bend your torso forward,
in between your divided thighs, with
your face touching the ground. Bring
your arms forward and place them on
either side of your head, with the palms
facing down. Be in this position for a

A sparkling diamond ring around a dark circle

So dark that nothing is visible

Just the gleaming rays from the gem on the finger
On the finger of nature

Time has turned a strong conqueror

Galloping the huge fireball when an eclipse

< ) Engulfs the horizon
few minuces. Still unable to quench all gleams and blinding
Bridge Pose Rhombus rays travel from eternity
Sethu Bandhasana opens up your Extending from zenith to nadir
heart, making you feel light and at From plinth to pinnacle
ease. To do the pose, lie down on the From crest to trough.
floor on your back. Keep your arms on
the floor on either side with the palms Soon the entire black hole will be brighten
facing down? Lift your legs by folding The world will shine again in its entire Serenity.
them at the knees. Make sure the an- Alive and kicking
kles and knees are in a straight line, and Millions of jovial dreams
the feet are a few inches apart. Then, In vibrant colors spread on a white canvas
gently lift your entire back off the floor Playing one upon another
and stay there for a few seconds. While
doing this, your thighs should be paral-
lel to each other, and your chest should oss the infinite space extending from

touch your chin. Make sure you do not - 7 One end to another

bend your chin. | | =P “From impossibility to possibility

Upward-Facing Dog Pose = From nothingness and everything,

Urdhva Mukha Svanasana strength- T ‘-‘-- ;

ens and awakens your upper body. To T " I chase the flying cloud

do the asana, lie on the floor with your S 2 Traveling beyond the milky-way

face down and legs following the same L On the bright black sheet above my head

with the toes facing downward and a : . Diamonds are stuck without gleaming rings

few inches apart. Place your palms near .= A world unfurls in front of me

the chest on cither side, facing down. - You arise like a shining star in the east

Keep your palms close to your ribs. Lift %, A gem in my life

your torso and straighten your arms b, Gleaming with love

and legs a few inches off the floor. Press LA Sparkling with dedication

the top part of your feet firmly into the S I keep chasing the flying cloud

ground. Keep your head straight or fac- ' You sit where with your white wings

ing upwards and your shoulders away Gliding from heaven to earth.

from your ears and let your chest rise.

by Rakesh Agrawal
Geeta Rai

https://careguru.in/article/yoga/

yoga-asanas-to-help-fight-depres-

sion/5321




»

»

»
»

»

»
»

»

»

»

»

»

»

»

»

»

M

People with allergies can lower allergy reactions by
laughing.

The smallest stamp in the world was issued in 1863 by
the Columbian state of Bolivar and measured 9.5 x 8mm.
There are over 1,800 known species of fleas.

Ivory soap slogan "99-44/100% Pure” was cleverly in-
vented by Harley Proctor who with the help of chem-
ists determined that Ivory soap was only 56/100 pure.
Proctor simply subtracted 56 from 100 and came up with
"99-44/100% Pure".

The longest word in the English language is 1909 letters
long and it refers to a distinct part of DNA.

Polar bears are left-handed.

Brain damage will only occur if a fever goes above 107.6
degrees farenheit.

It requires 63 feet of wire to make a Slinky toy.

Some farmers in Japan have learned to grow their wa-
termelons into a square shape. They did this to conserve
shelf space.

Tasmania is said to have the cleanest air in the world.
Did you know that there are coffee flavored PEZ?.

An individual coral animal is called a polyp.

There are dolphins that live in the Amazon River that are
the colour pink.

Navel oranges got their name because the bottom of this
type of orange resembles a belly button or navel.

Tohru Iwatani, the inventor of the video game Pac-Man,
came up with the idea when he saw a pizza with a slice
missing at a dinner party.

One tree can filter up to sixty pounds of pollutants from
the air each year.

A chance of a woman having twins is increased after the
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age of 35. About 1 in 27 women will give birth to twins

after this age. After 50 the chances of having twins is 1

in9.

The ant can lift 50 times its own weight, can pull 30

times its own weight, and always falls over on its right

side when intoxicated.

The Hollywood sign was first erected in 1923. It was first

erected as "Hollywoodland."

During his entire life, Vincent Van Gogh sold exactly one

painting, Red Vineyard at Arles.

The first commercial chewing gum was sold in 1848 by

John B. Curtis, who also made the gum. He called the

gum "State of Maine Pure Spruce Gum."

Touching and stroking a plant will aid in it growing

healthy.

Olive oil can help in lowering cholesterol levels and de-

creasing the risk of heart complications.

Ho-Ho-Kus, a small town in New Jersey, is the only town

in the United States of America that has two dashes in

its name.

Romans, in the third century, believed that the lemon was

an antidote for all poisons.

In the Great Fire of London in 1666, only six people were

killed.

During World War II, the 2nd Polish Corps had a brown

bear named Wojtek, who helped move boxes of ammuni-

tion during the battle of Monte Cassino.

Sheep can survive for up to two weeks buried in snow

drifts.

"Kemo Sabe" means "soggy shrub" in Navajo.

7 out of 10 people believe in life after death.
http://www.greatfacts.com/
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1. Which is the largest country
in the world which has no perma-
nent river systems? Saudi Arabia

2. Which city was Odysseus trying to
return home from in Homer's epic
poem, The Odyssey? Troy

3. Who was British prime minister at
the outbreak of the Second World
War with Nazi Germany? Neville
Chamberlain

4. Which famous singer starred as Ar-
gentinian first lady Eva Peron in the
1996 film, Evita? Madonna

5. In which modern-day country is
Mt. Ararat, the rumoured landing
site of Noah's Ark? Turkey

6. Uther Pendragon was the father of
which leader from British and Celt-
ic legend? King Arthur

7. Reloaded and Revolutions were the
second and third movies in which
series by the Wachowski siblings?
The Matrix

8. Which Germanic people from
northern Europe sacked Rome in
455 CE, giving their name to a
modern word for an individual who
destroys or damages property? The
Vandals

9. Luzon and Mindanao are the two
most populated islands in which
South-East Asian nation? The Phil-
ippines

10. Which Zach Snyder movie of
2006 is a fictional depiction of the
Battle of Thermopylae between
the Greeks and the Persians in 480
BCE? 300

11. Wilhelm Réntgen discovered
which form of electromagnetic ra-
diation in 1895, now regularly used
to visualise hard structures within
the human body? X-Rays

12. Which German word is often used
in English to mean pleasure derived
by someone from another person's
misfortune? Schadenfreude

13. Tarsiers, Galagos and Guenons are
animal groups within which wider

Order of mammal? Primates

14. Which major Russian city lies at
the head of the River Neva on the
Gulf of Finland, an arm of the Bal-
tic Sea? St. Petersburg

15. Who was the pilot of the Apollo
11 command module, remaining
in the craft whilst Neil Armstrong
and Buzz Aldrin descended to the
moon in the Eagle lander? Michael
Collins

16. Which British actor starred in the
romantic comedies Notting Hill,
Love Actually and Four Weddings
and a Funeral? Hugh Grant

17. Who wrote the novels that in-
spired the movies Misery, Carrie,
The Shining and The Shawshank
Redemption? Stephen King

18. Apart from the USA and Canada,
which is the only country in main-
land North America to speak En-
glish as its primary language? Belize

19. Which religion was founded by
Siddhrtha Gautama, the son of a
local chief in modern-day northern
India or Nepal? Buddha

20. Ian Lazenby and Timothy Dalton
were the 2nd and 4th men, respec-
tively, to portray which internation-
al secret agent? James Bond

https://www.businessballs.com/quiz/
quiz-458-general-knowledge/
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