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. INTRODUCTION

Biotechnology is a cutting-edge field of study thms It has expanded quickly in
recent years and is at the forefront of innovatod research. It is a vast field that employs
biological processes or living organisms to devealep technologies that may alter the way
we live and work and increase productivity and austbility.Widely applicable new
technologies and products are being developed faustries like pharmaceuticals,
agriculture, energy, manufacturing, and food.

The term "biotechnology"” refers to life and teclogy. In recent years, it has
continued to grow. Agricultural and livestock guats and services, as well as food,
medicines, and therapeutic products, are includeda field of biotechnology. It is difficult
to define and explain the diverse applicationbiofechnology. Others think it's similar to
genetic engineering, while others think it's redatéo industrial microbiology (1). A few
sources refer to it as appliedbiology (2).

Different experts and scientists see the didtigbuof various branches differently.
The points at which many sciences meet and armecbted are the basis of most
classifications. There are two examples of nadaad agricultural biotechnology. There
are a lot of different types of biotechnologyclswas marine, forensic, environmental, food,
bioinformatics, industrial, petroleum, laboratoayd so on (4) (Figure 1).
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Figure 1: Diagram of requirements and outputs of the biatetdgy industry.

Biotechnology combines the use of science and eegimg to process biological
products and provide products and services. Itatsm be defined as the skills required to use
living machines or natural processes to create ymtsd services or environments that will
support their development. Living organisms aredusemake or modify products, to heal
animals and plants, or to create drugs for speceiBes (5). There are many types of
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biotechnology; They are categorized by color. Prilpa red biotechnology, i.e.

pharmaceutical biotechnology, is used in drug petidn, pharmaceutical industry,
development of drugs and vaccines, molecular disiimtechnology, and also contributes to
genetic engineering to treat disease from geneteades.

Second, free biotechnology, also known as industb@technology, is free
biotechnology where microorganisms are used in atedrproduction to extract living cells
from plants and yeast to produce products that messl help. They also reduce waste by
producing new plastics and biofuels in the proce$Sbe third category is green
biotechnology, also known as agricultural biotedbgg. It is divided into agricultural
biotechnology and environmental biotechnology. Agjitural biotechnology is often
associated with technologies related to the praolicof more important crops or the
development of new antibiotics that reduce the rfeed¢hemicals. It also aids plant growth
and increases crop yields. Environmental bioteagofocuses on ecological problems such
as removing pollutants, generating electricity froenewable sources and converting plants
into biofuels. It is also trying to create bioplastthat are good for the environment and can
reduce the use of biogas or other waste energwll¥;irblue biotechnology, also known as
marine biotechnology, focuses on marine life thext be used for many human purposes,
such as drug production and improving human helltb.used in the manufacture of human
antibiotics and can be obtained from the venonoogcsnails.

Blue Biotechnology is responsible for the productiof proteins, enzymes and
biomaterials (6). Biology regularly publishes rasbapapers reporting significant advances
in many biological disciplines. However, as the o$édiology becomes more widespread,
our resources must continue to evolve and becoomaddogies that can change activities and
environmental impacts in the environment. To timd,eve have recently published a paper in
the journal focusing on ideas for green biotechgiel® that will play an important role in the
future (7), including how microbial photosynthes#n be used directly for electricity (8) and
carbon "sinks" in the mining industry. using micesbto create (9) . We also publish
perspectives throughout the year that evaluatelaste20 years of biological research in
specific areas and predict the next 20 years (ibO)his case, these thoughts focus on the
broads. biotechnology field — different aspectssyhthetic biology (11). The use of lipid
nanoparticles (LNPs) to deliver therapeutic ag€h?3.

Biotechnology is a broad field that involves cregttechnology based on biology. It
has a long history of using bacteria to producedfde bread and cheese. Modern
biotechnology offers solutions for rare diseasagjrenmental sustainability, and global food
supply. It promotes the use of clean energy amd¢asmomically efficient (13). Biotechnology
can be applied to various areas, and future dewedops will spread across different
applications. In this discussion, we focus on madaotechnology and explore how genetics
and nanotechnology will shape its future developmen

Artificial biology is subject in which currentigital or biological substances are
designed to create products or improve mobhlaracteristic. Scientists are able to create
organisms which could be used to make drugs,letgb and biofuels. Kitano and
associates describe strategies which couldsecathe diagram-build-experiment-work
cycle in artificial biology and recognitionnohow gadgets can voluntarily take away
the hookah (14).
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The basic sciences have benefited from the advaserof technology. The
development of super-resolution microscopy alloesearchers to image cells in detail and
answer questions that were unexplored in the pHs¢ ability to perform real-time
DNA/RNA Sequencing in the field is revolutionizinfhere has been progress in the
development of software analysis for biologicalpgmses (15). The speed of discovery in the
age of big data has reached an unprecedentediewdds to huge technological leaps.

We hope to be a part of the revolution in theifet Looking back on this year, we
are excited that Biotechnology Research will camgito grow and be an important part of the
journal. The future is bright and the future igjau

II. MATERIALSAND METHODS

The information presented in this review is theulesf extensive literature research
in classic books, research articles and consuttatith international organisations. SCOPUS,
PUBMED, Google Scholar, INFLIBNET etc. data anadylsom different databases.

1. RECENT TRENDSIN BIOTECH

Advances in computer technology such as artifioilligence (Al) and machine
learning are accelerating production processesewiibadening the scope of biotechnology.
In medicine, for example, the ability to analyzegmamounts of data helps medicine identify
treatments based on the cause of disease. In@dditie innovation in cloud technology is
the ability to run software that can be accessedn fanywhere and analyze data (6).
Biotechnology in the environment - Biotechnologywndelps us control environmental
pollution by biodegrading harmful chemicals, hetpios recycle waste and other waste
technologies.

Biotechnology plays an important role in monitoriagd preventing degradation
through the use of chemicals such as bioremediatoomonitoring, biotreatment and
biodegradation of all carbon monoxide, waste prtsiiand fluids. In addition to these
benefits, several other biotechnological treatménatge been used to monitor various aspects
of the environment. Biotechnology in PharmaceusicaBiotechnology plays an important
role in healthcare. Biotechnology is used in thagdpsis, treatment and prevention of
diseases. Biotechnology helps us treat and prewany diseases; It also helps develop drugs
and vaccines that can cure human diseases (6).

V. APPLICATIONS OF BIOTECHNOLOGY

The use of biotechnology is very wide and affettsoat all aspects of human life.

The addition of the word “biology” or “biotechnolggto most future science and
technology shows the influence of the science e$é¢hdisciplines (16). Business, agriculture,
environment and medicine are some of the fieldsresthe use of biotechnology has spread.

In areas related to living organisms, as welliasall activities where living or biological
products are used and product quality is increabeastechnology can be used(17).

Copyright © 2024 Authors Pagd |



Futuristic Trends in Biotechnology
e-ISBN: 978-93-6252-103-3

IIP Series, Volume 3, Book 5, Part 2, Chapter 5
ADVANCES IN BIOTECHNOLOGY CURRENT TRENDS
AND ITS FUTURE SCOPE

A number of terms have been created.

* Green Biotechnology: Technology used in agriculture.

* Red Biotechnology: This technology is used for medical purposes.

* Blue Biotechnology: This term is used to describe the use of bioteldgyoin the
oceans.

* WhiteBiotechnology: This technology is used in industrial process&3. (1

There are described below (Demain, 2007). variapplications of biotech
in the production of products.

V. MEDICAL BIOTECHNOLOGY

Living cells and other cellular compounds are méitl in medical biotechnology to
enhance human health. The technology is complegssence, biotechnology is utilized for
the purpose of discovering ways to cure or prevbsgases. The research aims to utilize
scientific methods to find novel or effective temfues for managing human health,
identifying illnesses, and comprehending the biglogthe human brain (19). Biotechnology
in medicine has resulted in significant advancesénat have influenced or will influence
many different aspects of human life, as evidermethe following (20).

1. Genetic Diagnosisand Gene Therapy: Many scientists refer to this century as the
century of genetic engineering. One of the mmgtartant progress indicators of our age
is genetic engineering, which tries not to linhié fiving space to its current limits, but to
expand its boundaries with other living things. ehare new ways to solve problems.
Genetic diagnosis is the process of determirfiegieed for genetic disorders and using
genetic tests before starting treatment. Depenainthe inheritance pattern of the
disease, genetic testing is recommended for famégnbers. The type of disease is
determined by the results of genetic testing.

If the disease is caused by a genetic abnormalitys recommended that other
relatives be tested regularly. For the first timethe history of life sciences, new
technologies and new ideas are being used asulh oésthe birth of gene therapy in the
1990s. New windows for understanding major disedmmve been opened by the ability
to repair and restore abnormal and unhealthy gengee human brain. War can cause
many diseases. Gene therapy is the transfer otigenaterial to cells.

In the future, using different types of genetic lgsia to find many important
genetic diseases and accurately predict the ocmeref genetic diseases in the womb
before and after birth is another way of genetigiegering. There is gene therapy. Many
of the limitations of gene therapy have been awaie by scientists. Drug delivery of
naked genes to cells and the targeting of celle hanade significant progress (21). Gene
therapy is currently expensive and requires speethlskills, but will soon be used to
treat many diseases.

There is growing evidence that the use of moleaukedicine will reduce medical
costs hundreds of times in the future comparedhe¢octirrent situation. One of the most
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important and largest biological research projettsur time is the International Human
Genome Project. He was able to decipher the hugpanme and open many peaks.
This project is the result of new developmentsganetics and the knowledge of
scientists, which will bring great benefits andmises to medical research in the future.
The International Human Genome Project is consilerturning point in the history of

life sciences (22).

2. ldentification of Molecular M echanisms of Cancer Genesis. One of the mysteries of
science has been solved with the use of genegimeering. Scientists have made great
strides in using models to determine the causestage of cancer over the past two
decades. Future cancer treatments will be letthddye advances. While no one can
predict exactly when the cancer will be defeatbdre is hope. In this regard, there are
many efforts to use genetics to treat cancer, egekample, the transformation of cancer
cells into cells has become more common. Replatandty or missing genes is one of
the strategies for this treatment. American scémtiave developed a "smart” virus that
can kill cancer cells and allow healthy cells tearl each other, butit does not allow
healthy cells to clean each other. Up to 60 pedrckoancer cells can be killed with this
new method in mouse models. Many pharmaceutarapanies around the world are
working to develop drugs and treatments to preeanter, based on the methods and
capabilities of genetic engineering (23). If granciples and methods of genetic
engineering and biotechnology are not accepteesetistudies will play a role in the
treatment of cancer in the future of humanity (24).

3. Cloning: Another important topic in genetic engineering amalecular biotechnology
studies is the cloning or cloning of cells, whisttlose to medicine and seems to be the
basis for future developments in this field. Astlime, similar copies of the original cells
are created by the proliferation of the cells @& #dlult cells. More importantly, the first
successful human cloning of an adult animal (Dtily Sheep) was translocation of the
nucleus into the animal cytoplasm in 1996 by larnVit of the Russell Institute
(Edinburgh, Scotland) and colleagues. Oocytes wam®ved from the nuclei (Figure 2)
(25).

Figure 2: The first mammal produced by cloning.
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3. Agricultural Biotechnology: Many restrictions affect world agriculture and puotion.
These factors include population growth, loss afired resources, climate change and
pests or insects known to kill 25-50% of diseases$otal plant yield or decline (26). The
advancement of scientific research in the biotetdgyindustry in both developed and
developing countries shows that biotechnology ifiesl have received special attention in
recent years. Increasing use of biotech to crfieai# security for the population will be a
good way to solve poverty and hunger in the fut8iace the green revolution and
conventional agriculture alone cannot ensure femdisty and overcome agricultural
problems, it would be beneficial to use plant bibteology to overcome production
problems and biotic and abiotic stresses (27).

Genetically modified crops can be used to in@egelds or achieve better
yields. Transgenic plants can be planted, maiathirand exploited in areas with
extreme weather and pests. Pesticides are udelll pests. toxins remain in the plants
in a harsh environment, in addition to the haaasdenvironment. The transfer of
thuringiensis seeds to crops is an example ofawea crop resistance. Bt strains are
beneficial to pests such as the European corn buwit@ch is why genetics is used.
Scientists detected Bt inbacteria and transfeitréol corn, so they could make Bt in

plants. The cost of treating the crops with padtis can be eliminated if maize
produces a toxin (Figure 3) (28).
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Figure 3: Comparison of corn with Bt protein and naturalnctivat suffers from perforating
pest.

Sometimes, in order to create a plant with goodagffscientists need to find the
need of another plant, identify the gene respoedii the good, and insert it into the
plant spray genome or cells from which genes andymed. In this case, the protein that
produces the desired properties is produced byrémscription of the input gene in the
plant cell, and the plant can have both more efficy and more production before (29).
A scientific review explored the use of DNA and tein-based diagnostics in agricultural
biotechnology (30).
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Industrial Biotechnology: Biotechnology has many applications, from the coeabf
cell models to the production of biological produeind countless other applications. In
recent years, molecular biotechnology has gainegde&ial place in many industries. In
some mines in the world, the bioleaching methodused to extract and recover
important materials such as gold, silver, coppet aranium (31). The production of
special fatty acids and oils for food and detergeas well as many organic acids such as
citric, acetic and lactic acids, is another areaiofechnology. Creation of bio materials,
production of renewable energy from biomass, aveatind production of nanostructures
such as biochips, biochips, and the productiooledning products, private production
of medicines, and use of yeast. The productiobi@énzymes for bread, the production
of durable textiles for the military, and bio-aged environmental clean up are all new
to the field of biotechnology and have economic andronmental benefits (32).

Lactases can be used in bioremediation to break dplastic waste. The food,
tissue, paper and textile industries use this eet$8). Table 1 shows the properties of
some enzymes.

Enzyme Industry Application

Lipases Food Increases the taste of cheese (34)

LipozymeTL Food Transparency of vegetable oil (35)
| M

Amylase Food/Biofuel | A group of enzymes that break dovardt into glucose

174

monomers (36)

Amidase Chemical A group of enzymes used to produce porepnotein

amino acids (37)

L accases Pulp and paper Improving the quality of production paper (38)

Cellulase Biofuel A group of enzymes that break down cek@alointo

glucose monomers (39)

Table 1: Some enzymes and their industrial applications.

Wastewater treatment is an important applicatednbiotechnology (40).
Biological processes play an important role in egmg pollutants (41). Burgess et al. |
wrote an article about waste oil treatment. Tlagticle reviews advances in odor
control(42). It is possible to improve oil recoyend crude oil desulfurization(43). They
are Bachmann et al. A review of studies on the afseechnology in the oil and gas
industry(44).

Marine Biotechnology: A growing field of technology uses organisms sashfish,
algae orbacteria. Marine biotechnology is a typeesearch that uses aquatic organisms
to create new products. The creation of new amtaned products is one of the main
benefits of marine biotechnology. In addition, maranimals and plants are special
compounds with commercial potential in the productiof drugs, cosmetics, food
products, molecular probes, enzymes, special dnagnstanding and agricultural drugs
(45).There is a handbook of marine macroalgae.ptagperties, species, production and
use of seaweed are presented (46).
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New foods containing marine components were vestike by Freitas and
colleagues(47). Algae can be a potential andbieliaource of biomass and can be used
as a variety of fuels. It can make a varietyusfi$ (48).

VI. NANOTECHNOLOGY AND MEDICAL BIOTECHNOLOGY

Future developments in medical biotechnology arevided by advances in
nanotechnology. Antibiotics are used to reduce d¢ffect of infections on medical
equipment. These methods have limitations. fitossible to find the bactericidal activities
and habitats of certain animals, plants and inseittsthe help of Nanotechnology. Spiders,
butterfly wings, shark skin, lizard feet, taro alodus leave provide antiseptic and self-
cleaning properties (49). This type of bio-inspoa provides some bio-like objects that can
be used to illustrate patterns of knowledge and dienections between knowledge and
processes. Medical technology is more useful tbaogy in guiding the connection
between surface models and data.

In biological systems, self-assembly can creatgaglesystems. The main feature of
this system is that both of the compartments haached. To determine all the functions of
complex organisms (plants, animals) and to pro@desnvironment that helps to work on
olfaction and biological systems by balancing siidsues (50). The body's ability to
participate in the management of its own body gpsuted by the components of cells that
form the basis for the transport of ion and molecbktween cells. Extending the concept of
biological inspiration to include the biologicaleitity of nanostructures is very open to the
use of nanotechnology. The integration of biofilms hybrid medical devices that can
communicate with the body is an additional aspiecgives rise to the idea that medical
equipment should be integrated with the body (Fegdl. The definition of a system that
requires a stable exchange between plant magerththe body has been extended. Research
on promising treatments and new areas of regeweratnedicine will be led by
keeping this new concept in mind (51).

Regenerative
-~ medicine

Pregnancy
symbiosis
Q

=

)

"7 Controled
drug
delivery

Figure 4. Examples of symbio-bots (A-D) that can be createal bioinspired way (E).
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VII. IMPACTSON NOVEL BIOTECHNOLOGIES

One of the treatment methods of medicine in theréuwill be to find drugs that can
be used in the treatment of diseases. Doctors famdy members get the data from the
sensors. 3D printing is now possible thanks he biotechnology industry. Medical
devices, living tissues, cells or drugs will benped in the future. There is a question of
integrity as anyone can copy medicine at home. |IPnob are created by the continuous
development of the pharmaceutical industry.

3D printing can be used to create physical objantspeople, but it can also be used
to grow biological materials in the lab. An onga a biological device that is implanted in
the body. There is a possibility of sensors #ilmw rapid diagnosis. The sensors can be
accessed from the sphinx. The teeth have sertsats can detect speech and jaw
movements. The final solution for building thetiee human body will be here soon.
Humans are being replaced by computer intelligémoeaking medical decisions.

VIIl. FUTURE SCOPESIN BIOTECHNOLOGY

Biotechnology is a broad field that encompassesynampects of modern life and
offers many opportunities for career and careemadement. This is because of the current
need, use and demand for biotechnology. India teweloping country that has become
important to the world biotechnology industry. Frowhere? As India has a large
pharmaceutical industry linked to the rest of theld; agricultural prosperity produces better
crops and a healthcare industry that cannot thkw#hout agriculture, research and
development, growth and biotechnology. Therefoietelshnology will play an important
and important role in terms of employment and jodation in the coming years.

IX. CONCLUSION

Biotechnology is a broad application that entersmynandustries with the use of
science and engineering, and chemical engineetays |an important role in this. Of course,
these vehicles are used in medicine, medicinec@dgure, environment, oil and gas, etc. It
has many uses in industries. Under these condjtaeseloping countries have more room
for cooperation. However, if the application ofstimew technology is to improve products for
export, the success of some countries may comeeatxpense of the economy copying the
work of others. Adding DNA to the smallest genomeasy to create genetic circuits. This
will accelerate the development of genomes foribeecycling of environmental toxins, the
creation of effective drugs and drugs, or the aoeadf renewable energy. We are looking
forward to spreading the important innovationsthed future of biotechnology. Looking
back on this year, we are excited that Biotechnplegsearch will continue to grow and be
an important part of the journal. The future ightiand the future is huge.
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