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~ Aging-related diseases

Cardiovascular

Cerebrovascular disease
Degenerative joint disease
Diabetes

Parkinson's disease

Alzheimer's disease

Cancer

Degeneration of multiple organs
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Exogenous:
UV, chemicals, X-rays, chemotherapy...

Endogenous:
ROS, AGEs,aldehydes, ...

n

Genetic aberrations:
Mutation, deletion
aneuploidy, translocation

Dysfunctional

telomeres

Epigenetic Mitochondrial
alterations dysfunction

Cellular consequences:
Cell death, senescence,
stem-cell loss,
polyploidization

@)
1 ;

‘ Cell and tissue pathology:
1 Aging
-— Cell functional decline
Atrophy

- , \ DNA damage Inflammation

.

7 g » Age related disease

Systemic consequences
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HOW CAN GRAPHENE BE USED
IN AIRPLANES?

. For long term applications,
Graphene combined with  .* researchers are looking
polymers could be used to * - into the potential to use

Graphene sensors could be graphene to completely
the plane’s components to used to detect any damage replace carbon fibre, to
reduce the weight of the on the plane make aircraft lighter and
aircraft more fuel efficient

stop build-up of water in
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THE CHEMICALS OF PINEAPPLE’'S TASTE

Pineapple's aroma comes from ethyl
butanoate. Due to its fruity odor and cheap
price, it is commenly used as artificial
flavoring in processed orange juice,
including those sold as 'fresh’

[v]
/\)I\u/’\\
It could be sunthesized by reacting ethanol and butyric acid.

o
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Many people experience the Bromelain is found in the
tenderization of their tongue stem and Juice of fresh
when eating pineapple, which is pineapples. However, when
due to the bromelain enzyme. the pineapple is cooked. the
Bromelain can thus be used as a enzyme becomes denatured,
meat tenderizer since they can making the cooked pineapple
break down peptide bonds in losing its tenderizing effect.
protein structures.

© Alchemy 2021 Graphic ByY: Julie Hu. FB. IG: @alchemysciviz




The chemistry of sweet and sour cherries ) INTEREST

Sweet cherries and sour cherries

EET i Carrs B Coygen () Milrogen © Bpteagen
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Chefry colour is due to compounds called anthocyaning. Sweel snd sour cherres usually
contain both of the compounds shawn, Sweel cherries contain primarily cyanidin-3-g- m
rutinoside, whereas in sour cherries cyanidin-3-glucosylrutinoskde is more abundant. T\ ‘T\
Sour cherries alse conlain anthecyaning in greater concentrations - . .
yosaing ® &
a
N BLACK CHERRY RED CHERRY
GECIITTEED e SourpH3i-36 :

H—C=N =2.Tmglg 3.9mg/g
Sour cherries: 1,2-19%

Sweetcherrios07-09% @@ Sweet: pH3.T-45

Cyanogenic glycosides are found in the seeds of a number of fruits, including
apples and apricots, and cherries are no exception., Their pits contain amygdalin,
a compeund which, when braken dawn during digestion, releases poisonous
The tart flavour of sour cherries is due 1o the presence of & greater amount of malic acid. hydrogen cyanide. While a Large number of the pits would need to be eaten by
They have a titratable acidity of 1.2-1.9% of malic acid. Sour cherries slso contain less humans 1o see toxic effects, much less is needed for animals. Other parts of the

sugar than sweet cheries. cherry tree, including the Leaves, are also toxic 1o animals.

THE CHEMISTRY OF STRAWBERRIES

Summer is here, so we're breaking out the strawberries and cream for dessert. Here, we dig
into the compounds we have to thank for the aroma, color, and sweetness of this seedy fruit.

AROMA

o) 0
OH OCH,
o) ] 0 ]

FURANEOL (LEFT) & METHOXYFURANEOL (RIGHT)

Two key molecules in the aroma of strawberries are

furaneol and methoxyfuraneol. Their concentrations

increase as the fruit ripens, reaching a maximum when

it's fully ripe, Strawberry-scented perfumes owe their
aroma to pure furaneol,

SWEETNESS & RIPENING

SUGAR CONTENT
INCREASE BY WEIGHT

—
RIPENING OH

RIGHT. INDOLE-3-ACETIC ACID
(THE MOST ABUNDANT PLANT AUXIN) (8]

A R R AN R R R R R R EEEERNEERS}
"sessssssensssssesannes

.
o
=

STRUCTURE OF ANTHOCYANIDINS (LEFT)

& PELARGONIDIN 3-GLUCOSIDE (RIGHT) =

Like many other fruits, strawberries get their color from

anthocyanins. These compounds come from the addition

of a molecule called an anthocyanidin to a sugar. The

major anthocyanin present in strawberries is pelargonidin
3-glucoside.

A variety of compounds contribute to a strawberry's

flavor, with sweetness and acidity playing a major role.

Sweetness develops as the strawberries ripen, a process

driven by auxin hormones. Acidity, primarily from citric
acid, decreases during the ripening process.
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The Potential of Nanoscale 3D Printing

Nanoscale 3D printing, capable of creating struc-
tures one million times smaller than traditional
printers, represents a groundbreaking advancement
in technology. This level of precision is crucial be-
cause it allows for the development of innovative
applications across various fields, including elec-

tronics, healthcare, and materials science.
Advancements in Micro 3D Printing

Micro 3D printing utilizes techniques such as ste-
reolithography (SLA) and selective laser sinter-
ing (SLS) to fabricate intricate structures. Despite
their efficacy, existing micro 3D printing methods
struggle to achieve the necessary precision at the

nanoscale.
Introducing Two-Photon Lithography

Two-photon lithography enables not only nanoscale
printing but also produces virtually flawless mi-
cro-scale prints. The TPL technique employs con-

tinuous lasers, enhancing the resolution and con-

structing 3D objects without adhering to traditional
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Innovation in Material Composition

Researchers are developing new materials by
combining metal nanoparticles with resin-like
mixtures, resulting in stronger, lighter sub-
stances. At Stanford University, advancements
in two-photon lithography have accelerated
chemical reactions in the printing process, en-
abling speeds drastically faster than previous-

ly possible.
Future of Nanoscale 3D Printing

The potential applications of nanoscale 3D
printing could lead to revolutionary products
ranging from smart medical devices to ul-
trathin electronics. As this field continues to
evolve, it brings closer the realization of tech-
nologies that were once confined to science

fiction.
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sixth issue - summer 2025 .




