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From the Managing Trustee

Supreme Educational Development & Charitable Organization

| am delighted to know that Bengal school of Technology, a College of Pharmacy in our fold, is
coming out with the publication of a Scientific Magazine named “Pharmag” which I feel would
be an immense help to the students of Pharmaceutical Technology and others concerned. | wish
to convey my sincere appreciation for the hard works and support received from our students,
faculty members, friends, writers and staffs for making the publication a grand success.

Wish you a very happy and prosperous year to all concerned.

Bijoy Guha Mallick
Krishna Chandra Mondal
Dilip kumar Mondal

Managing Trustee
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From the Principal’s Desk

| am immensely indebted to my colleagues and trustee board members for their co-operation in
publishing the “Pharmag” Volume 12 in September 2023.

The mission of the college is “Learn to live”- a dignified life by providing high quality technical
education to contribute to the nation and the world at large with responsible, wise, passionate and
efficient pharmaceutical professionals for the betterment of human beings. It’s my privilege to
have all the faculty members, non-teaching staffs, beloved hard working students who were
engaged in piling up properly and printing the “Pharmag” as we desired.

You the reader will agree with me that quest of truth is a never ending process and | expect the
optimistic impact of “PharmaTech” will never be fade away.

Thanking you and wish you for a better life ahead.

Dated, The 5™ September 2023

Bengal school of technology

Sugandha, Hooghly-712102 (Prof.) Dr. P Suresh
West Bengal, India Principal
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SYNPHON

Raktimava: Das Sarkaly

Amidst the dawn's tender light they soar,
Birds and humans, forevermore. A
symphony of flight, a dance in the sky,
Two worlds entwined, reaching
high Feathers and voices, both take to the
breeze, In melodies whispered among the
trees. Birds in their flocks, a harmonious
choir, Humans below, their spirits
aspire.A duet of songs, nature's sweet
refrain, As avian and human spirits attain.
With wings or words, they converse in the
air, A symphony of connection, beyond
compare, Together they navigate the vast
expanse, Intricately woven, like nature's
dance. Birds and humans, a partnership
of grace, In symphony's embrace, their
worlds interlace.

Raktimava Das Sarkar, B.Pharm 8'" Semester
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Intensity

Turning and turning in the widening gyre
The falcon cannot hear the falconer;
Things fall apart; the centre cannot hold,;
Mere anarchy is loosed upon the world,

The blood-dimmed tide is loosed, and everywhere
The ceremony of innocence is drowned,;

The best lack all conviction, while the worst

Are full of passionate intensity.

Shreya Das, B. Pharm 8" Semester
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Artificial Intelligence in Therapeutic Drug
Management

Therapeutic drug monitoring (TDM) and model-informed precision dosing (MIPD) have
greatly benefitted from computational and mathematical advances over the past 60 years.
Furthermore, the use of artificial intelligence (Al) and machine learning (ML) approaches for
supporting clinical research and support is increasing. However, Al and ML applications for
precision dosing have been evaluated only recently. Given the capability of ML to handle
multidimensional data, such as from electronic health records, opportunities for Al and ML
applications to facilitate TDM and MIPD may be advantageous.

This review summarizes relevant Al and ML approaches to support TDM and MIPD, with a
specific focus on recent applications. The opportunities and challenges associated with this
integration are also discussed.

« On-site therapeutic drug monitoring has the potential to improve patient outcomes and
drastically reduce healthcare costs.

o Despite being on the radar of the scientific community for almost two decades,
sensor-based approaches have yet to break through and support the clinical
application of therapeutic drug monitoring, potentially due to the gap between
scientific and clinical communities.

o Chromatography as a routine practice is limited due to its lack of standardization, high
turnaround-times and instrumentation costs, and labored sample preparation.

o Sensors offer a low-cost, easy-to-use, and on-site analysis method to explore the full
potential of therapeutic drug monitoring, overcoming these limitations.

e The success of individualized dosing strongly relies on two factors: how PK/PD
studies are integrated with therapeutic drug monitoring and how the measurement
process is managed.

Recent technological advances have stimulated efforts to bring personalized medicine into
practice. Yet, traditional application fields like therapeutic drug monitoring (TDM) have
remained rather under-appreciated. Owing to clear dose-response relationships, TDM could
improve patient outcomes and reduce healthcare costs. While chromatography-based routine
practices are restricted due to high costs and turnaround times, biosensors overcome these
limitations by offering on-site analysis. Nevertheless, sensor-based approaches have yet to
break through for clinical TDM applications, due to the gap between scientific and clinical
communities. We provide a critical overview of current TDM practices, followed by a TDM
guideline to establish a common ground across disciplines. Finally, we discuss how the
translation of sensor systems for TDM can be facilitated, by highlighting the challenges and
opportunities.

Priyankar Maity, B. Pharm 8™ Semester
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The LEAF

Walk around feeling like a leaf
Know you could tumble any second
The harsh wind of uncertainties

Loosens your grip, tests yvou all the time

Master yourself in the art of being easy
In times when life tests you the most,
And pushes you to be on guard

Take all the time you need, to pick yourself up

Whalk around feeling like a leaf
Know you could tumble any second
Take it slowly, know you can do it again

The soft rain of healing will heal the leaf again

Its absolutely okay for a tree
Loosing their leaves upon the cradling air
How can you say life hasn’t been fair?

When there is so much strength in all yvour prayer!

Ratnodeep Chatterjee, B. Pharm 8™ Semester
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St. Paul's Cathedral, Kolkata 360°

Pinaki Kar , B. Pharm 39 Semester
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NANOTECHNOLOGY IN MEDICINE: HUGE POTENTIAL, BUT WHAT
ARE THE RISKS?

Nanotechnology, which involves manipulating matter at the atomic and molecular
level to produce materials with remarkably varied and novel properties, is a quickly
developing field of study with enormous potential in a wide range of industries,
including construction, electronics, healthcare, and building materials. It promises to
transform several fields of study, development, and clinical application in medicine,
including drug delivery, gene therapy, diagnostics, and many more.

This article does not aim to cover the entire field but rather provides some insights
into how nanotechnology has the potential to alter medicine, both in the research lab
and in the clinical setting, while also addressing some of the difficulties and issues
that it poses.

WHAT IS NANOTECHNOLOGY?

The prefix “nano” stems from the ancient Greek word for “dwarf’. A nanometer (nm)
is defined as one billionth (10 to the minus 9) of something in science, or
0.000000001 of a metre. 40,000 times thinner than the thickness of a human hair, a
nanometer is around three to five atoms broad. The normal size of a virus is 100 nm.
When it comes to medicine, being able to control structures and properties at the
nanoscale is like having a sub-microscopic workbench where you can manipulate
viruses, DNA, or even little sections of cells.

MANIPULATING DNA

Therapies that involve the manipulation of individual genes, or the molecular
pathways that influence their expression, are increasingly being investigated as an
option for treating diseases. One highly sought goal in this field is the ability to tailor
treatments according to the genetic make-up of individual patients. Imagine, for
example, being able to stretch out a section of DNA like a strand of spaghetti, so you

can examine or operate on it.

BENGAL SCHOOL OF TECHNOLOGY, A SCHOOL OF Page 24
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NANOBOTS AND NANOSTARS

Meanwhile chemists at New York University (NYU) have created a nanoscale robot

from DNA fragments that walks on two legs just 10 nm long. In a 2004 paper
published in the journal Nano Letters, they describe how their “nanowalker”, with the
help of psoralen molecules attached to the ends of its feet, takes its first baby steps:
two forward and two back. One of the researchers, Ned Seeman, said he envisages
it will be possible to create a molecule-scale production line, where you move a
molecule along till the right location is reached, and a nanobot does a bit chemistry
on it, rather like “spot-welding” on a car assembly line. DNA-based nanobots are also
being created to target cancer cells. For instance, researchers at Harvard Medical
School in the US reported recently in science how they made an “origami nanorobot”
out of DNA to transport a molecular payload. The barrel-shaped nanobot can carry
molecules containing instructions that make cells behave in a particular way. In their
study, the team successfully demonstrates how it delivered molecules that trigger

cell suicide in leukaemia and lymphoma cells.

NANOFACTORIES THAT MAKE DRUGS IN SITU

Scientists are discovering that protein-based drugs are very useful because they can
be programmed to deliver specific signals to cells. But the problem with conventional
delivery of such drugs is that the body breaks most of them down before they reach
their destination.But what if it were possible to produce such drugs in situ, right at the
target site? Well, in a recent issue of Nano Letters, researchers at Massachusetts
Institute of Technology (MIT) in the US show how it may be possible to do just that.
In their proof of principle study, they demonstrate the feasibility of self-assembling
“nano factories” that make protein compounds, on demand, at target sites. So far,
they have tested the idea in mice, by creating nanoparticles programmed to produce

either green fluorescent protein (GFP) or luciferase exposed to UV light.
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NANOFIBERS

Nanofibers are fibres with diameters of less than 1,000 nm. Medical applications
include special materials for wound dressings and surgical textiles. Materials used in
implants, tissue engineering and artificial organ components also hold promise. But
there are huge challenges to overcome, one of the main ones being how to make
them consistently of the correct size. They used nickel nanoparticles coated with a
shell made of ligands, small organic molecules with functional parts that bond
directly to metals. The researchers also found there was another benefit in using
these nanoparticles - they could define where the Nano fiber grew and by placing
them in a desired pattern. The researchers also found there was another benefit in
using these nanoparticles, they could define where the Nano fibers grew and by
correct placement of the nanoparticles, they could grow the Nano fibers in a desired
specific pattern: an important feature for useful Nano scale materials. Writing in ACS
Applied Materials & Interfaces in March 2011, they describe how they managed to
grow carbon nanofibers uniform in diameter, by using nickel nanoparticles coated
with a shell made of ligands, small organic molecules with functional parts that bond
directly to metals. Nickel nanoparticles are particularly interesting because at high
temperatures they help grow carbon Nano fibers.

WHAT OF THE FUTURE AND CONCERNS SURROUNDING NANOMATERIALS?

Recent years have seen an explosion in the number of studies showing the variety of
medical applications of nanotechnology and nanomaterial’s. There are those who
suggest concerns about nanotechnology may be over-exaggerated. They point to
the fact that just because a material is Nano sized, it does not mean it is dangerous,
indeed nanopatrticles have been around since the Earth was born, occurring naturally
in volcanic ash and sea-spray, for example. As by-products of human activity, they

have been present since the Stone Age, in smoke and soot.

The attempts to investigate the safety of nanomaterial’s, the National Cancer
Institute in the US says there are so many nanoparticles naturally present in the
environment that they are “often at order-of-magnitude higher levels than the

engineered particles being evaluated”. In many respects, they point out, “most
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engineered nanoparticles are far less toxic than household cleaning products,

insecticides used on family pets, and over-the-counter dandruff remedies,” and that
for instance, in their use as carriers of chemotherapeutics in cancer treatment, they
are much less toxic than the drugs they carry. It is perhaps more in the food sector
that we have seen some of the greatest expansion of nanomaterials on a
commercial level. They are already used to lower levels of fat and sugar without
altering taste, or to improve packaging to keep food fresher for longer. But they are
also being used to increase the bioavailability of nutrients (for instance in food
supplements). This was the view of a science and technology committee of the
House of Lords of the British Parliament, who in a recent report on nanotechnology
and food, raise several concerns about nanomateriall's and human health,

particularly the risk posed by ingested nanomaterial.

Adrika Mondal, M. Pharm 2"Y Semester
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VITAMIN B-COMPLEX WITH THEIR FUNCTIONS AND

DEFICIENCY DISEASES
Vitamins are the organic compound required in diet in small quantities to perform specific

biological activities. They are classified into two groups, 1. Fat soluble vitamins (Vitamin A,
Vitamin D, Vitamin E, Vitamin K) 2. Water soluble vitamin (Vitamin B-complex and
Vitamin C). Many vitamins act as cofactor, coenzyme or prosthetic groups for enzyme. All
types of vitamin B are explained below with their function and deficiency diseases.

Vitamin B; is also known as thiamine. The source is rice bran, cereal nut etc. and it is
mainly used for carbohydrate metabolism and act as coenzyme. It is also involved in
transketolase reaction of triose phosphate pathway. The active form of thiamine is thiamine
pyrophosphate. The deficiency disease of thiamine is beri-beri, Wernicke-Korsakoff
Syndrome.

Vitamin B, is known as Riboflavin. It is yellow in colour and contains isoalloxazine ring
with ribitol. Source of Vitamin B, is meat, milk, eggs etc. and it acts as a coenzyme in redox
reaction. It is also used as prosthetic group in flavor protein. FAD (Flavin Adenine
Dinucleotide), derived from riboflavin, functions as an electron acceptor. Deficiency diseases
of Vitamin B; is cheilosis, glossitis, ariboflavinosis etc.

Vitamin Bj;is known as niacin. The source of niacin is whole grain, yeast, cereal etc. The
function of Vitamin Bj is to act as coenzyme in redox reaction and regulate the intracellular
calcium and cell signal. Two cofactor forms of niacin is NAD" (Nicotinamide Adenine
Dinucleotide) and NADP* ( Nicotinamide Adenine Dinucleotide Phosphate). The deficiency
disease of Vitamin Bj is pellagra.

Chemical name of vitamin Bg is pyridoxine and It contains pyridine ring. The source of
vitamin Bg is animal egg yolk, meat, fish etc. It is used for amino acid metabolism, synthesis
of serotonin, histamine. PLP (Pyridoxal phosphate) is the active form of vitamin B,
Deficiency disease of vitamin Bg is microcytic anaemia, dermatitis, glossities etc.

Vitamin By is known as biotin. It is heterocyclic sulphur containing monocarboxylic acid. It
is also known as vitamin H. Deficiency disease of Vitamin By is alopecia, dermatitis etc.
Chemical name of Vitamin By is folic acid. It consists of pteridine ring, PABA and alpha-
glutamic acid. The source of folic acid is green leaves, whole grain, yeast etc. and used as
coenzyme. The active form is tetrahydrofolic acid (THF). Deficiency disease of vitamin Bg
is megaloblastic or macrocytic anaemia.

Vitamin Bj, is known as cyanocobalamin and it is highly complex vitamin, containing
cobalt. The source of this vitamin is curd, eggs, fish, chicken etc. and used to synthesis of
methionine from homocysteine. Deficiency disease of vitamin B;, is Pernicious anaemia.
There are many functions of Vitamin B-complex and it is important for maintaining a good
health.

Moumita Singha, B. Pharm 8" Semester

BENGAL SCHOOL OF TECHNOLOGY, A SCHOOL OF Page 28




&) Phorttog Vot

SJCLE

QE O (N MY IR (VR GG ITF V(G AMR
TSI TN 2T AR I ©'(F
JIF (OTe1 WK QI (U018 WK 1-(S16 (@™ ATy
WINE FICF J-99 A (FO APFH

IO AT (N2 (AN 797 (W2 I F (72
QTS 14T (W2 GeeTd (47 (R
SR NP (S (AT (HFICY JFG el =0T
IrOIT (FTH (FLHN AF(6 AT WG BHF

NI ST SR |G 770 G (W2
B0 ST (N2 SHINT GITe BT Y T/ (050
WY G (A 879 Ol (@AfeT=
e TRUGTHOT FAT (STEHIT W &7 F'(F
QAL SR G BT (R6 PeT POP

N 9-SFH O SR 82
ATSIGINT NCOT {TQF (514 G AU SNy
CT-SITH 57 (1 TS N1 W¥MF
Tl & AYRAN AT BT AT TF (10T

JRTFIOT AFG (VT G GH

WMNE FTOHI (NING NGB
IF O (N | IR (VA QLS ITF (T |G
TSI T T AR Tl &' (F
ITF (O W QFF (OT8 ™G F-(IT6 (@™ N
WINR FIGUE J-99 TS (FO ABIF

Shreya Chatterjee B.Pharm 8" Semester
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Death - a burden

Because | could not stop for Death,
He kindly stopped for me;
The carriage held but just us
And Immortality.
So long as men can breathe or eyes can see,

So long lives this and this gives life to thee.
The blood-dimmed tide is loosed, and everywhere
The ceremony of innocence is drowned;

The best lack all conviction, while the worst

Are full of passionate intensity.

Soumik Dutta, M.Pharm 2"d Semester
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Kalyan Ghosh, B. Pharm 3" Semester
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By Sayani Debnath, M.Pharm 2™ Year

“EVERYTHING HAS ITS BEAUTY, BUT NOT EVERYONE SEES IT.”
- ANDY WARHOL.
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By Ankita Paul, B.Pharm 8" Semester

“ART IS NEVER FINISHED, ONLY ABANDONED.” - LEONARDO D4 VINCIL
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By Debanjan Majhi, B.Pharm 5" Semester
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By Suranjana Das, B.Pharm 8" Semester
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By Ashis Makhal, B.Pharm 5" Semester
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By Ankita Paul, B.Pharm 8" Semester
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By Debanjan Majhi, B.Pharm 5" Semester
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By Ankita Paul, B.Pharm 8" Semester
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By Sushreya Debnath, B.Pharm 8" Semester
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PHOTOGRAPHY SECTION:

Clicked by- Anirban Samanta; B.Pharm 7™ Semester
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THE END

Wait for the Next issue Vol. 13 on 5" September 2024

STAY HEALTHY
&
PROGRESS IN STUDIES
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