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ABSTRACT

The article presented by us includes the most itapbprinciples and applications of nano-biotechowt to some related
fields, since nano-biotechnology is related tors of the disciplines that we live in our dailyels at the present time. In
what we will mention in our current article, we yadn the results reached by researchers followixtgresive experimental
studies that have already been applied throughvarg at new theories, ideas and opinions that we aevelop by relying

on impact, and reliable scientific sources.
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INTRODUCTION

The concept of nanotechnology means the innovétielenology that can develop materials that haveongd properties
that can be used for all purposes, a technologyftitaises on studying materials accurately, undeditg, controlling
and controlling them within the dimensions rangiram 1 to 100 nanometers. So, nanotechnology regbad the science
of the very small material in size, there are mahyases of nano-word such as nanotechnology, natechnology,
nano-chemistry, nano-physics, nano- medicine, rEgineering, nano-science, and others. The naeoaexiis deal with
all the study of (molecular and atomic) particles.the nanometer measurements (each one nanontpial 0-9 of
meter). It's very small measurement the scale, ieetaking about an atomic and molecular sizes.dreation of a visual
images of a nanometer, the width of nail on thedmis reach to about ten million nanometers acréssfor the
relationship of nanotechnology with biology, it uéis in various biological applications, all of whi can be used in the
interest of society, science, knowledge and madustrial fields that subsequently lead to the adearent of economic
reality. The manipulations of the nano-materialst@dhe binding of several biomolecules, like baeteproteins, toxins,
and nucleic acids (1). The applications of nanddaibnology have helped to improve many industnal technological
sectors, which led to Developing information tedbgy, medicine, transportation, energy, as wels@snce, in addition
to benefiting from them in other sectors, includéryironmental security and food safety sciensfiedies are continuing
in the field of nano-biology, and each period bsings unique theories. among the goals of nanodfiatdogy is the
designs of new methodology to diagnostic of marsgases at an early stage by cheaper materialsagé2dBon a number
of scientific and cognitive studies related to ndimogical technology, many seminars were helaider to reach the
maximum extent of the possibilities that can beawistd over time, which led to the manufacture ohynmedical and
biological devices such as sensors and other detat were discovered during the industrial retioiu Today the use

of RNA nanoparticles is a common methodutilizetuimor diagnosis (3, 4).
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PRINCIPLE OF NANO-BIOTECHNOLOGY

The term nano-biotechnology is often used to dbedtie real interaction that occurs between my#tein activities that
are usually associated with biosensors, especidign different sciences converge such as photaciesices, chemistry,
biology, chemistry and biophysics, nano-engineerivano-medicine, Other examples are representttkitink between
nano-science and the industrial aspect, such amdmeifacture of sensors that are used in all #ldsfimentioned. Nano-
biotechnology is the study of how the living wodarks, at the atomic scale. In order to be ableotinue to advance in
this field, nanoscopic scales have been manipulayestientists, researchers and discoverers irr eodgevelop this ever
expanding science. Therefore, understanding howaik with it more accurately and in detail is vergcessary. The
science of nano-biotechnology is one of the depamtenof nanotechnology that is concerned with studif biological
applications and biochemistry (biochemical) and itdl uses. In electron microscopic observation, tbéisions of
electrons with the nanoparticles produced by (X6yagnd the elements have a unique atomic strigcfarening a unique
of peaks on it's (X-ray) spectrum which is leadthe characterizations of main element (5). Thetigriahip between
biological sciences and nanotechnology can be suhupén two aspects. The first aspect is the usBadbgy science and
its use in nanotechnology as the extraction andhegis of nano-elements (nanoparticles) and nangeosites from
living organisms of all kinds and branches, whesearchers and discoverers used different methatthési The purpose,
including mechanical, biological, chemical, physi@nd other methods and other processes thattidealtaining results
through which we can understand that biology hankacluded in the field of nanotechnology, andhis case, this
connection is called nano-biotechnology. Wherdasei relationship of nanotechnology to biologyluttes adding nano-
elements (nanoparticles) or nano-composites, angdthnotechnology in any way to the various fi@fibiology, then it
is called bio-nanotechnology, as shownfigure (1). The multiplicity of uses for nanobiological scienand the
multiplicity of studies led to reaching a huge ambwof solutions to many biological problems throutis unique
application of its kind. Benefit from it on the entific and cognitive level. On this basis, innawas and new discoveries

abounded by delving into the study of nanotechngledhich has become necessary with various otbeé&tdi
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Figure 1: To Show Related Nanotechnology with Biolyy and Versus.
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APPLICATION OF NANO-BIOTECHNOLOGY

Biotechnology deals with physiological and othertabelic processes all subjects of biology includ@droorganisms. In
the combinations with nanotechnology, nano-biotettgy play an important role in development and lengented of
many useful an instruments in the life studying.iM/hnano-biotechnology is the application of nambinologies in
biological approaches, so biologists, physicistd ahemists each view nanotechnology as a fieldheir tsubject, and
collaborations in which are contributed equallyirassommon. Nano-biotechnology uses biological malgrin any case

in biological or medical applications.
The integrations of nanotechnology with biology éded to the following applications
Diagnostic Devices

Through it, it is possible to detect the naturealfs and the pathological conditions they are egpao, whether they are
infected with a malignant disease or not, in additio revealing all the conditions to which theg axposed. The use of
nanotechnology has been proven to detect anditfeation with the Corona virus, despite the comgaions that occur in
this purpose, because the Corona virus is a vdigatie creature and it is difficult to deal withchit is not easy to reach a
cure or get rid of it and avoid its problems in amgy of shapes , as shownfigure no.2 below. Nano-biotechnology can
help to more advantages in terms of its applicatioremergency viral diseases like corona virusgi(td 9)(6). According
to the Food and Drug Administration (FDA), nanoscalystems present different physicochemical andodpal
properties, compared to macro and micro materias.example, drug encapsulation into nano-carneakes it possible
to control its release rate in the target siteprove biocompatibility and decrease toxicity in lbieatissues (7; 8).
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Figure 2: To Show the way of Corona Virus DiagnosjsTreatment, Prevention, by using Nano-Biotechnolog
and Other Details of the Infection Mechanisms.
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Contrast Agents

It is an application that is useful in various apgtions such as medical imaging, such as X-raygintgg through which it
is possible to detect the type, percentage, and-saale of the metallic element, through the waexta that are shed on
the samples to be detected, whether they are poovdéquid. Many researchers have conducted cliris@eriments on
some patients with primary or secondary brain nmaligcies to determination of the limited time ofajeld contrast
enhancement of some drugs such as ferumoxytoltlserd compare between ferumoxytol and others wiith &ithout
contrast agents (nano-materials) for magnetic dractton mechanisms. In the results the maximaurfexytols
enhancement intensity was observed at about (2A-R28The studies were assessed with each agedisaied early
vascular leak with gadolinium not with ferumoxytalsug (9). In the processes of drug delivery famsporting it any
target location in the body such as cells, andiéisor any organs there are many suitable mechansmerformed this

function, as shown ifigure no. (3)blow.
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Figure 3: To Show the Drug Delivery to the Target location in the Body such as Cells, and Tissues
or Any Organs with Suitable Mechanisms and Severdrocesses.

Analytical Tools

This application is used in various fields suclopsics, electronics, magnetization, catalysts, @thérs, and its biological
effects at the nano-scale. - therapy, and drugeislivehicles, nano-biotechnology research is istilts infancy. Among

the tools that are used to diagnose the real pathtee realistic mechanism of the correlation betweolecules, nano-
materials and biological systems is the unit of sneament indicated by the scale as shown in thedithat shows us the
real picture to compare the sizes of living thimgsthe one hand and the sizes of compounds, mlaterid molecules
Nanotechnology, this is the closest explanatiomhich one can imagine what is the process thatded what will be the

effectiveness and application of nano-biotechnolagyshown iffigure no. (4).
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Figure 4: To Show the Scale of Nano-Biotechnology.

Treatment of Environmental Pollution and Agricultur e Related

This application is at the environmental level totpct it from pollution, maintain the ecologicallance, in addition to
treating the toxicity of heavy sewage water by odolg the proportion of methane gas through a sehefmical reactions
that lead to a change in the biological propemiewater. There are many processes related witlcwdfyre undergoes to
the nano-biotechnology, as showrfigure no. (5)A, andB, this is imbedded several methods that based oy mspects
like chemical, industrial, and other specializeldted with nano-biotechnology. Nano-biotechnologmpioves the efficacy
of crop breeding by delivered exogenous bio-chelmigad nucleotides into plant cells (10).
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Figure 5 (A): To Show the Role of Nanotechnology Wi Agriculture.
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Figure 5 (A): To Show the Role of Nanotechnology Wi Agriculture and Delivery of
Agrichemicals.

Maintaining in the lonic Balance of the Cells

This is by binding to ions and transporting thermotiyh protein carriers that perform their functimhen there is a
imbalance in the ion concentration inside and detshe cell and allowing the cell membranes to tom¢he process ¢
maintaining theacceptable ratios of the necessary elements &f icethost of the body’s systems and organs, as sl
figure no. (6) In the study of inorganic na-materials, (11)demonstrated that ultra small magnetic -oxide

nanoparticles exhibited dose depentanalgesic effect in the treatment of chronic-pain.
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Figure 6: To Show the Ple of Nanotechnology in Keeping of the lonic Balancenl and Out of the Cells.

NAAS Rating: 300 — Articles can be sent &ditor@impactjournals.L




| Principles and Applications of Nano-Biotechnology 7

The Process of Drug Transfer

It has emerged recently that the large number @ o nanotechnology at the biological level im$fgorting drugs inside
the body and delivering them to any part of it lmg@ring the absorption process and performing eleired function, as
shown infigure no. (7). However, the bio-safety of inorganic non-metalliano materials would be a considerable
obstacle to their application in clinic (12).
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Figure 7: Common Types of Nano-Drug Transporters.

Treatment at the Genetic and Molecular Level

Many applications have been made in this field,hsas changing the genetic characteristics of miga@sms by
controlling the sequence of nitrogenous bases,avking on DNA damage (13) or mutating for the mime that cause a

specific disease, in addition to controlling theimaracid chain of proteins and peptides, as shovigire no. (8).
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Figure 8: Schematic Representation that Showing thBNA-Damage, and Aberration of Chromosomes.
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Biocompatibility with Antibodies at the Immune Level

This is illustrated by observing the special relaship between nanoparticles and the vital andtikifeatures of the
antibody and the mechanism of binding to the memdyrand its transfer through a magnetic attraatievice to tissues
and organs, and thus there is control and contritland moving it to any place that we can constble goal in treating a
specific disease or getting rid of a specific peoblon the immune level. Increasing of the uptakie &f target cells, and
reduce enzyme degradation, thereby improve theysafethe drugs activation (14). These detailsiamgortant in their
development in the stage of diagnostic nano-devigigsire no. (9).show different biological aspects that relatecctied

with the nanotechnology on the molecular, immurtityatment , detection , and synthetic levels.
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Figure 9: Schematic Representation to Show Multipleises of NANO-BIOTECHNOLOGY by the
Relationship of Nanoparticles with many Aspect of Blogical Sciences.
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