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Can ﬁeoengmeermg Be A Probable Solution To ﬁlonal
Warmmyf’

The eruption of Mount Pinatubo was the second largest volcanic eruption of the
20th century, which launched millions of tons of aerosols in the stratosphere,
decreasing the global average temperature by 0.5 °C lasting for about three years.
Now the question is: Can we control the temperature recreating the situations of
the Mount Pinatubo event in this era of global warming? _ |

Defined by The Royal Society geoengineering is ".....the deliberate large scale
intervention in the Earth's climate system, in order to moderate global warming."
In broader terms, geoengineering is any technological idea that can slow, stop or
eventually reverse the process of global warming and climate change.

Geoengineering is divided into two subcategories :
e Solar Radiation Management (SRM)
e Carbon Dioxide Removal (CDR)

Solar radiation rnahagcment refers to offsetting the warming effect of greenhouse
gases by reflecting more solar radiation back into space. About 29% of the solar
radiation hitting the Earth is reflected back to space by bright surfaces like ice,

~ deserts, snow or clouds. The Earth will trap less radiation if more of it can be
reflected back to space.

This can be done by 'increaising the planetary albedo by marine cloud brighfening,.
creating reflective aerosols, such as stratospheric sulfate aerosols, by protecting
natural heat reflectors including sea ice, snow, and glaciers, and ocean sulphur
cycle enhancement.

Volcanic eruptions like the Mount Pinatubo incident ej'ect millions of tons of

~ particles and gas high in the atmosphere. One of these gases is sulphur dioxide, a
nasty smelling, invisible gas ccmbining with water molecules as sulphuric acid
creates an acid/water veil up.in the atmosphere. These veils reduce the sunhght
reaching the Earth's surface preventing global warming to some extent. .
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Carbon dioxide removal refers to removing CO2 from the atmosphere and
sequestering it for a long period of time. CDR directly addresses the Toot cause of
climate change- the accumulation of CO2 in the atmosphere. There are many
proposed methods of CDR. The direct methods are employed in removing the gas
from the atmosphefe through huge vents and the indirect ones include afforestation,
reforestation, forest restoration to absorb CO2. The 'Carbon capture and storage'
process includes techniques like creating bio-char for mixing it into soil to create
terapreta, bioenergy with carbon capture and storage to sequester carbon and .
simultaneously-provide energy, carbon air capture to remove carbon dioxide from
ambient air, and ocean afforestation and ocean fertilization (includes iron
fertilization of the oceans).

But the sad truth is that, we are opting to run a geoengineering expeﬁment to
change the face of the Earth at a time when we are producing 40 billion tons of
CO2 a year. How far this geoengineering can go in reducing global warming is a
million dollar question. '

Geoengineering can not stop climate change, nor is it a solution of any kind. But it

can buy us some precious time until we find a renewable energy source which will

help us cope with the changing climate, along with pulling some CO2 out of the
~atmosphere. |
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Triciosan (TCS) in toothpaste,
a silent Killer!

In Pepsodent Bangladesh, there is a line on toothpaste advertisements like ‘’every
smile is inestimable’’! (Pepsodent, one of the leading toothpaste brands in
Bangladesh, comes with a line in its advertisement...”

Indeed, it is most probably correct which Was also realized by William Nebergall ,
first inventor of toothpaste & cavity protection. From then till now, every person is
not only just familiar with toothpaste, but also toothpowder, mouthwash etc. dental
cares. For this, many industries named Colgate Palmolive, Pepsodent Bangladesh,
Dabur India Limited etc. are producing different types of dental products for
people. And if we consider toothpaste, then the ingredients are about the same. For
example, fluoride, calcium carbonate, sodium hydroxide, glycerol, water, sorbitol,
sodium laureth sulfate (SLES), s'odium lauryl sulfate (SLS), Zinc Gluconate, flavor
etc. are used for various purposes in favor of oral care. But recently, Colgate Total
toothpaste has “gained attention because here” triclosan is also being used as one of
the main constituents ''for providing antibacterial, antifungal properties.

Excessive amounts of all those components in toothpaste can be injurious to human
health. Like, sodium lauryl sulfate may cause mouth ulcers, stomach difficulties,
even cancer although it acts as surfactant for providing foaming. Besides, fluoride
is also responsible for producing some troubles like enamel discoloration in teeth,
vomiting, muscle spasms bone & neurological problems when it is swallowed a
large amount. Then, constipation, dry mouth or even a high level of urine may be
causing by having overmuch calcium carbonate.

But triclosan is the most harmful among all toothpaste elements for the human
body. Many health practitioners, dentists are Strongly delivering speeches against
Colgate Palmolive since it is still contlnulng to use triclosan in the preparation of
toothpaste. Even those people from different health sectors are staying inopposition
to the U.S. Food and Drug Administration (FDA) decision in the favor of Colgate
Total toothpaste.



Triclosan, an organic compound, is a combined form of two functional groups,

- ethers and phenols. Hei‘e, phenol has antibacterial characteristics. So, the bacteria
are gradually declared as dead when triclosan starts to hinder the lipid synthesis
in those bacteria cells.

There are various reasons for avoiding the use of triclosan in health goods. For
instance, some reports of that triclosan may alter the hormonal function(s) called
endocrine disruption in humans. Besides, triclosan has contribution in growing
breast cancer cells. Apart from this, few negative signs of triclosan may be
appeared in fertility development. Even as_thma, allergies may be seen among
early age children due to triclosan exposure.

So, to skip the dangerous touch of triclosan, evéryone should immediately avoid all
health products containing triclosan, and obviously ¢’anti- microbial’’ toothpastes.
Then, our smile would be really priceless!

Kénika Sorker

Department of Pharmacy
East West University
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What makes chocal?ife addwf vfé"*
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I ;,/ In every squ-arexclage;)late there are hundreds of compounds Those compounds are
; responsible for the addrctrvenessof chocoelate. One of those is tryptophan which is
an essential amino acid found i in foods & is the key ingredient in producing
serotonin. Serotonin is'a neurotransmrtter that helps to regulate our mood. May be
that’s why we want toreat chocolate more and more. Theobromine and caffeine are

-

“..two other substances which are responsible for many chocolate's addictiveness. Like

\e@r;;;:hese two can act as central nervous system depressant. Theobromr_ne not
only blocks those ,geeep'tors but also couples with enhancing the good stuffs.

There are is m1xed research results about whether ehocolate is healthy or not. Some
research says that chocolate lowers the risk of certain cancers and helps to prevent
heart disease while others shew1 0 be1;1ef1ts. Some showed evidence that eating
chocolate may help.pre_veh'tihg heart disease due to flavanol which is a bioactive
compound that naturall;)t occurs in cocoa beans. So white chocolate contains no
flavanol and antioxidants as there is no cocoa bean.

Thanks‘to chemistry!

In the long journey to make a chocolate bar from cocoa pods chemistry plays a large
role. It influences the color, texture, taste and the aroma of chocolate. So thanks to-

\' .
chemistry for this creation.
| i
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-Fauzia Halim |

Department of Chemistry

University Of Barisal
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What caused the “Space Shuttie Challenger
Disaster'?

Chemistry is a very important aspect in our day to day life. The significance of
chemistry in industry, pharmacy, medicine, agriculture and different orbits of life is
not unknown to all. It can be equally important and life saving in the field of
aerospace also. Even once the world witnessed a tragic accident of NASA because
of lack of some basic knowledge of chemistry. Let us go through the incident.

In 1986, ° The Space Shuttle Challenger Disaster' of NASA made the whole world
spellbound. This accident occurred during the 10th launch of Space Shuttle
Challenger. Seven crew members died tragically after this fatal accident. Now,
what was the reason for this accident? Basically, this accident occurred because of
the fundamental design flaws. Investigations show that the cool temperature caused
the hot gases and flames to leak out. The main reason for the leak was the failure of
flexibility of a tiny rubber part ¢ O-ring' which resulted in fuel escapement and
caused explosion. Now, let us see why the ring failed. Actually, the failure of this
ring is significantly related to chemistry. Glass transition temperature is a very
important aspect of amorphous plastics and elastomers. Basically, it is defined as
the temperature at which the transition from rigid state to more flexible state occurs.
Though amorphous plastics work best below glass transition temperature,
elastomers must be used above this border line. Below the glass transition
temperature, elastomers act as glass and could be broken easily when bent. That’s
why the O-ring failed in cool temperature.



From this accident, the significance of elastomers being above glass transition
temperature was clarified. Moreover, rectifying their previous mistakes NASA
redesigned their next projects ensuring necessary safety. This incident depicts the
importance of chemistry in every sphere of life and shows that even in the field of
aerospace, the importance of chemistry is enormous.

Anika Nawar Chowdhury
Department of Chemistry
Shahjalal University of Science & Technology
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Biotech for milk, Bio-lkI"

As Remilk states:

‘Dairy products have been traditionally consumed for generations, but relying on
animals to make our food is no longer sustainable. The implications of animal
farming are devastating for our planet. We are in need for a food system that takes
no more than what our planet can give.’ |

Milk is filled with saturated fats and cholesterol and is full of lactose, making it an
unhealthy drink for adults. Secondly, milk is not a sustainable product, wasting
about 1000 liters of water to produce just a liter of milk, and producing a lot of
wastes as well. Dairy production is known to have major environmental issues
including: Soil degradation, Water quality, Manure management and emission of
Greenhouse gases. The animals required for dairy farming occupy huge landfills,
costihg huge sums and energy and often face dire abuse. Health wise, the rise in
prevalence of lactose intolerance is certainly contributing to increased demand for
dairy-free. So is growing consumer concern for health, the environment and animal
welfare. Remilk has successfully produced functional, versatile, animal-free milk
that behaves and tastes the same way as cow’s milk; creating dairy products with no
lactose, hormones, cholesterol or antibiotics, that require 5% of the resources and

- produce 1% of the waste compared to dairy products made using cows. They have
attempted and accomplished to do so requiring less land, time, feedstock, and
water. The intricate biology behind the production heavily lies on the process of
microbial fermentation. They have achieved it by inserting genes encoding for milk
proteins from cows to single cell microbes. The microbes.are then allowed to grow
and multiply for generations in microbial fermenters, each.of them carrying the
milk producing gene in their geneti¢ material, when kept under appropriate
conditions. The microbes then produce the key building block ingredients of milk
which is chemically the same as the one that ¢omes from the animal. The milk is

- then purified which can further be formulated into real dairy 'products. ‘The end
result, which takes a few days to achieve, is functional, versatile, aniniai—,free milk
that behaves the same way as cow’s milk. |
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he great advantage of this process is the milk produced can be transformed into
cheese, yoghurt, and any other dairy products without any altered flavor, down
sides, preserving the unique properties and essence of each dairy product, cosﬁng
just about the same without any factofy farming. The initiative delivers better,
nutritious, clean and fuss-free milk that can be consumed and appreciated by
everyone including children, lactose-intolerant, vegans, healthy and physically fit
individuals. An excess of saturated fats, sugar and salt is'being removed from the
diet, thus lessening the calorie intake and promotes a healthy weight. Being .
renowned as an acidic food, milk easily disrupts a body’s acid/alkaline balance; the
natural milk formed by this process reduces the chance of acidity in the body,
providing relief on intake. Remilk is‘a successful start-up that has marked its fame, |
aiming to ‘replace cows as food factories’ by creating ‘every dairy product in labs’.

Real Chowdhury

Department of Biochemistry and Biotechnology.
University of Science and Technology Chittagong
(USTCO). |
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CRISPR

CRISPR is the technology that was awarded the 2020 Nobel Prize in chemistry, it is
the tool that has revolutionized the field of genetic engineering, the technology that
holds the potential to solve many present problems of the human race .

So, what is CRISPR? By crispr we actually mean the CRISPR-Cas system. CRISPR
stands for Clustered Regularly Interspaced Short Palindromic Repeats of DNA that
is found in the prokaryotic cells. And Cas is a CRISPR-associated protein nuclease
that cuts DNA. Cas9 is the most popular Cas protein.

In nature, this CRISPR system acts as the immune system of bacteria. When a virus
invades the prokaryotic cell, the cell sends the Cas9 protein that cuts the DNA of the
virus and destroys it. And the Cas9 protein is directed to the viral genome by a

guide-RNA (gRNA). This guide RNA is what is transcribed from the CRISPR
region.

The CRISPR array has ‘spacers’ between its palindromic sequences which were
acquired by a Cas complex during the first attack of the virus. These spacers code
for crRNA (one of the two segments of gRNA) that matches a part of the viral
genome and base pairs with it. This base pairing helps the Cas9 protein to cut the
DNA of the virus specifically. The palindromic sequences of the array code for the
tractrRNA of the guide RNA that acts as a scaffold.

Later, it was discovered that this system doesn’t just work on viruses. Rather, it can
make cuts in the DNA of any organism, including humans, at any site we wish.
Today, this combination of RNA and Cas protein is altered in many ways to edit
various genes precisely. This technology is the latest, easiest and cheapest method of
genetic engineering with extreme accuracy.



CRISPR is used in research to know the functions of gene, DNA labeling and
disease diagnosis. It can be used in agriculture to produce novel plants with
resistance for diseases, pests and abiotic stresses and plants with high nutrient
content. Scientists are trying to engineer microalgae for renewable bioenergy
production with it. The guide RNA can be designed with any desired sequence and
targeted to fix mutations that cause genetic disorders like sickle cell anemia, genetic
blindness etc. to destroy infectious viruses in the body like HIV; or to arm immune
cells to fight against cancer. It has already been used to make designer babies.

The potential uses of CRISPR are unending. But with its great power comes great
ethical issues. It can’t fall into wrong hands that may misuse its potential with the
aim of bioterrorism. We hope that it is used with the purpose of human welfare and
not the opposite

Wasima Chowdhury
Biotechnology and Genetic Engineering
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