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Introduction :

Nanoparticles (NPs) are defined as the science and
engineering involved in the design, synthesis, characterization
and application of materials and devices whose smallest
functional organization ranging between 1-100 nm in at least
one dimension It is the study of materials at the nanoscale.
Nanomaterials are best referred to as particles. NT refers to
the ability to measure, manipulate and organize matter at the
nanoscale level. The scale classically refers to matter in the
size range of 1-100 nm, but it is often extended to include
materials below 1 pum in size .It has the potential to
revolutionize veterinary medicine, animal health and other
areas of animal production. (25, 20, 7, 39). NT is the design,
characterization, production and applications of structures,
devices and systems by controlling shape and size at
nanometer scale (6). NT is the science and technology of
small things (<100 nm) with new changes in their chemical
and physical structure, and also higher reactivity and
solubility. Nanostructures are outfitted with smart particles to
allow their delivery outside certain biologic barriers such as
the brain, skin, eye, mucus, blood, cellular, extracellular
matrix placenta, and subcellular organelles. (42). NT holds
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promise for animal health, veterinary medicine, and some
areas of animal production. Nanomedicines against various
pathogens in veterinary medicine could be developed.
Especially, natural nanoantimicrobials such as nano-propolis
are useful to veterinary medicine in terms of health,
performance, and reliable food production. (40). Veterinary
technology has generally established itself well in companion-
animal and mixed-animal veterinary medical practice . (9).
Key words: Nanotechnology NT, nanoparticles NPs, nano
silwer AgNp, A nanotechnology-derived products NTDPs.,
nanomaterials .

Uses of Nanotechnology in Veterinary Practices:
Nanotechnology-based devices for water desalinization
have been designed to desalt sea water using at least 10 times
less energy than state-of-the art reverse osmosis and at least
100 times less energy than distillation. Nanoscience and
engineering  could  significantly = affect  molecular
understanding of nanoscale processes that take place in the
environment; the generation and remediation of environmental
problems through control of emissions; the development of
new “green” technologies that minimize the production of
undesirable by-products; and the remediation of existing
waste sites and streams. (35). NT holds promise for animal
health, veterinary medicine, and other areas of animal
production. Nanotechnology has the potential to impact not
only the way we live, but also the way we practice veterinary
medicine. (38,22,11). Examples of potential applications of
nanotechnology in veterinary combined with livestock disease
molecular diagnostics and therapeutics to boost the efficiency
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in the diagnosis and delivery systems treatment of animal
disease for improved protein supply and animal food products,
new tools for molecular and cellular breeding, modification of
animal waste, pathogen detection, and many more. Existing
research has demonstrated the feasibility of introducing
nanoshells and nanotubes into animals to seek and destroy
targeted cells .Nanotechnology operates at the same scale as a
virus or a disease-infecting particle, and thus holds the
potential for very early detection and eradication. (11,28). NPs
may be points of advancement for the animal production
industry, precautions and should also be taken when
considering the employment of nanoparticles for assisting
reproduction. When Buffalo sperm (Bubalus bubalis)
incubated with100 ug/mL of titanium oxide NPs reduced
viability was recorded. At 10 ug/mL titanium oxide was found
to prematurely increase sperm capacitation, which is the final
required step in sperm maturation for oocyte penetration and
fertilization. (29). Nano-materials have gained special
attention in water pollution mitigation researches since last
decade. Two vital properties make nanoparticles highly
lucrative as sorbents. Nanofiltration techniques are now
widely used to remove cations, natural organic matter,
biological contaminants, organic pollutants, nitrates and
arsenic from groundwater and surface water. Nano-
membranes are used to treat contaminated water by filtration
or separation techniques. Nanosorbents are widely used as
separation media in water purification to remove inorganic
and organic pollutants from contaminated water. (6).The
nano-propolis is more effective than propolis in terms of
antibacterial and antifungal activity. (1). Nano-propolis that is
a natural nano-material can be useful to veterinary medicine in
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terms of health, performance, and reliable food production.
The nanoparticles are more easily absorbed by the body
because they have a size smaller (36). NT has had application
in several other sectors, and its application in food and feed
science is a recent case. Especially, natural nano
antimicrobials obtained from different techniques such as
nano-propolis are useful to veterinary medicine in terms of
health, performance, and reliable food production. Different
nanoencapsulation technologies are used to obtain nano-
propolis. Nano-propolis are more easily absorbed by the body
because they have a size smaller. Nano-propolis is also more
effective than propolis in terms of antibacterial and antifungal
activity. Nanotechnology has the potential to solve many
mysteries related to animal health, production, reproduction,
good hygienic practices during rearing and maintaining of
food animals. (40).

NPs are able to direct the antimicrobial active to the
mammary gland epitheliums’ superficial and to the
polymorphonuclear neutrophil compartment (i.e. inside the
cells), increasing the concentration of povidine iodine in
intracellular compartments against the main mastitis
pathogens. A better immune response seems to be obtained
with biodegradable nanospheres vaccines produced by
conventional methods. Gold NPs are proposed to inhibit the
growth of Escherichia coli and Salmonella typhi. Gold NPs
dispersed on zeolites eliminate Escherichia coli and
Salmonella typhi at short times. Antimicrobial and deodorant
sprays recommended for pet clothing (composed of nano
TiO2 particles and de-ionized water); for cat and/or dog
owner’s furniture; for kitty litter; and to keep dog cleaning. In
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mice, which showed a significant reduction in tumor volume
through single injections of the radioactive gold
nanoparticles.(42).The commercial application of
nanotechnology-enabled products NTEPS in the animal health
sector is in its infancy, but anticipated applications for
companion animals will include diagnostics, targeted drug
delivery and effective therapy associated with minimal
adverse side effect. A nanotechnology-derived products
NTDPs for food-producing animals are expected to focus on
modifying animal feeds, maintaining herd health, improving
fertility, promoting growth and preserving animal identity.
(34). Vaccines using nanoparticles as adjuvants have the
further potential to induce both antibody and cellular immune
response by simultaneously activating the major
histocompatibility complex class | and class Il pathways or
increase the antigen visibility and their lifespan, to meet the
host immune system .(12). Non-traditional antibacterial
agents are thus grabbing more attentions and offers great
opportunities to overcome resistance. Biosynthesized silver
nanoparticles (AgNPs) emerge as viable alternative for
treatment of bacterial infections. AgNPs are an effective and
rapidly acting factor against a wide variety of common fungi,
including genera such as Aspergillus (26, 32).

Magnetic nanoparticles (MNPs) have been successfully
used to isolate and group stem cells. Quantum dots have been
used for molecular imaging and tracing of stem cells, for
delivery of gene or drugs into stem cells, nano materials such
as carbon nano tubes, fluorescent CNTs and fluorescent
MNPs have been used. With the help of nano medicine early
detection and prevention, improved diagnosis, proper
treatment and follow-up of diseases is possible. (27).

O
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Kinds of Applied Nanotech in Veterinary Practices
Synthetic  oligodeoxynucleotides and antigens in
biodegradable nanospheres can be used as an alternative
approach  for immunization. (14). Gold and silver
nanoparticles coated with antibodies can regulate the process
of membrane receptor internalization. The binding and
activation of membrane receptors and subsequent protein
expression strongly depend on nanoparticle size.(20). NT
tools include microfluidics, nanomaterials, bioanalytical
nanosensors etc has the potential to solve many problems
related to animal health, production, reproduction, prevention
and treatment of animal diseases. Nanoemulsions can find
application in the delivery of controlled amounts of drugs into
the beverage of breeding animals, prevention of bovine
tuberculosis, the controlled release of injectable poorly water-
soluble drugs and as destroyer of pathogens. (17,39).
Feed additives, Nano-encapsulated food additives include
minerals, antimicrobials, vitamins and antioxidants. The
most common objective of nanoencapsulation is to enhance
the uptake and bioavailability of food additives; other
benefits include improving taste, consistency, stability and
texture (10). The use of antibiotics as growth promoters in
animals brings out problems associated with microbial
resistance and antibiotic residue. (15). Nanosilver AgNP as
feed additive had positive selective impact on the count of
bacteria in poultry digestive tract. On supplementation of 20,
40 and 60 ppm feed, nano-silver caused dose dependent
reduction in the weight of the lymphatic organs (3). Nano-
selenium has the advantages of high absorption rate, high
security, high antioxidant capacity, high egg-laying capacity,
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and good growth performance, and the range between
nutrition dose and toxic dose of nano-selenium is
significantly wider than that of sodium selenite. (8). In
broiler chicken, supplementation of 1.20 mg kgG1 Se (Nano-
Se) showed a wider range between the optimal and toxic
dietary levels of Nano-Se with efficient retention in the body
compared to sodium selenite. Addition of nano-Se (60 nm) to
the broiler diet showed an elevation in survival rate, average
daily gain and feed to gain ratio with 0.15-1.20 mg kgG1 Se
concentration37. In layer chicks, nano-Se of 0.3 mg kgG1 of
dry diet was found to have better physiological effects (24). A
study on nano zinc showed that supplementation of 0.06 ppm
in the basal diet of broiler birds showed improved immune
status and  bioavailability = compared to inorganic
zinc.(37).When broiler birds are fed with nano form of
calcium phosphate by replacing up to 50% requirement of
dicalcium phosphate, they showed a best feed conversion ratio
(1.39+0.02) and differed significantly from the control groups
(p<0.05).(44).

The application of NT in animal feeding includes the
use of different NPs in the administration of medication,
nutrients, probiotics, supplements and other substances.
Recently, feed additives such as trace minerals in the form of
nanoparticles can be effectively used to fulfill the requirement
of minerals in the livestock and poultry feed. Nano-additives
can also be incorporated in micelles or capsules of protein or
another natural feed ingredient. (18).

Nanosensors and nanovaccines ,adjuvants, gene
delivery and smart drug delivery methods have the potential
to revolutionize animal health and production. There can be
numerous applications of the technology for disease diagnosis,
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treatment, drug delivery, animal nutrition, animal breeding,
reproduction, tissue engineering and value addition to animal
products .A nanocomposite of MgO-SiO2 has been used as an
effective adsorbing agent for removal of aflatoxin from wheat
flour. (23). Similarly, a modified montmorillonite
nanocomposite has been used to reduce the toxicity due to
aflatoxin in feeds of broiler chicks. (41,23).

Nanoscale devices may be able to penetrate biological
barriers such as the blood-brain barrier or the stomach
epithelium, barriers that normally make it difficult for
therapeutic and imaging agents to reach certain tumours. (39).
Nanoparticle-based drug delivery improves the solubility of
poorly water-soluble drugs, prolongs the half-life of drug,
releases drugs at a sustained rate or in an environmentally
responsive manner and thus lowers the frequency of
administration, delivers drugs in a target manner to minimize
systemic side effects, and delivers two or more drugs
simultaneously for combination therapy to generate a
synergistic effect and suppress drug resistance (2). The
precise delivery and controlled release of drugs, resulting in
a small footprint in animal waste and the environment, which
would otherwise result in antibiotic resistance. It reduced
environmental concerns associated with the use of antibiotics
and enabled new drug administration’s that are easy, quick,
non-intrusive to animals and most importantly,
economical.(13).Conventional adjuvants are not tuneable. The
nanoparticle-based adjuvants can be engineered for reduced
dosage frequency and a convenient administration route in
order to provoke a target specific immune response, e.g. the
intranasal route to better target mucosal immunity.(43).The
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NanoPatch® is an example of a nanotechnology-enabled
device that delivers vaccines dermally to humans though the
concept applies equally to animals. (16).

Manufactured nanomaterials were carbonaceous
nanomaterials (eg carbon nanotubes) , semiconductors (eg
guantum dots), metal oxides (eg zinc oxide), nanopolymers
(eg dendrimers), nanoclays, emulsions (eg acrylic latex) and
metals (e.g silver).They noted that these nanomaterials may
exist in single, aggregated, or agglomerated forms and have
various shapes, coatings and surface functionality. (5).
Nanosponges’ and ‘nanojuice’ have been reported in recent
scientific literature. ‘Nanosponges’ are approximately 3000
times smaller than a red blood cell and comprise a
biocompatible polymer core coated with segments of red
blood cell membranes derived from the host. (20).

Nanoshells, the active gold coated glass particles
commonly known as nanoshells could help veterinary
medicine to improve the treatment of parasites facilitating the
target of the parasite and the drug delivery, physically
destroying the infection. Nanoshells can be useful in the study
of host-parasite as biosensors. Livestock, pets and wildlife
may benefit from products in nanoscale, such as vaccines,
target recombinant proteins, or new drug candidates.
Nanotechnology has given the tools to medicine to improve
treatments and to develop effective immune responses against
infectious agents. Cancer research has been the major area met
by nanotechnology. Diseases caused by bacteria, fungi and
viruses have also been targets for nanoparticles. Nanotech can
offer an improvement in imaging and diagnosis of the diseases
as well, slipping away the limitations of biological
barriers. (12). A few types of NPs including polymeric NPs,
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lipid NPs liposomes, dendrimers , carbon materials, and
magnetic NPs have been widely investigated as drug delivery
platforms, of which several products have been introduced
into pharmaceutical market.(21). AgNP has been used in
animal breeding as a disinfecting agent used to sanitize
transport chambers or the space used for the storage of
animals. The nanosilver preparation applied for the
disinfection of eggs and hatchers reduced microbiological
contamination. The preparation used showed bactericidal and
fungicidal effectiveness comparable to UV radiation, and its
effectiveness increased throughout the incubation. In the case
of fungi, on the 7th day of incubation, fogging with AgNPS
gave better protection to the surface of eggs than irradiation
with UV. Very good results were achieved in the case of
organic gaseous contaminants. After application of the
nanosilver preparation, these levels decreased by 86%. The
level of contaminants in the air inside the incubator
decontaminated with UV was 40% higher than in the
incubator disinfected with AgNPS. The application of AgNPS
may be used to optimize the process of incubation. Nanosilver
is not able to replace efficiently functioning ventilation but
may be an element supporting the elimination of gaseous
contaminants. (30). A nanoparticle made from the canola
protein cruciferin has been investigated and demonstrated that
these nanoparticles could encapsulate both hydrophobic and
hydrophilic bioactive compounds, protect them from a
simulated stomach environment, and release them in a
simulated intestinal environment. (4).
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Metal NPs have drawn the attention of the medical field for
their use in imaging and as antimicrobial therapies that lyse
Gram positive and Gram negative bacterial cell walls. (31).
Non-traditional antibacterial agents are thus grabbing more
attentions and offers great opportunities to overcome
resistance. Biosynthesized silver nanoparticles (AgNPs)
emerge as viable alternative for treatment of bacterial
infections. The synthesized silk AgNPS show an effective
antibacterial activity against pathogens of Gram positive and
Gram negative bacteria. AgNPs undergo an interaction with
bacterial cell and displayed the strong action against MRSA
and E. coli. The antimicrobial properties of silver compounds
and silver ions had been historically recognized and applied in
a wide range of applications from disinfecting medical devices
and for the treatment of water. AGNPs seem to be alternative
antibacterial agents to antibiotics and have the ability to
overcome the bacterial resistance against antibiotics. (32). The
synthesized silk silver nanoparticles show an effective
antibacterial activity against pathogens of Gram positive and
Gram negative bacteria. The result suggests that silver
nanoparticles undergo an interaction with bacterial cell and
displayed the strong action against MRSA and E. coli. (33).

During the last decade, titanium dioxide (TiO2)
nanoparticles have emerged as promising photocatalysts for
water purification. Consequently, different workers had
adopted the methods such as chemical precipitation, sol—gel,
vapour deposition, solvo thermal, solid state reaction etc. for
the synthesis of some nanostructured mixed oxides, which can
be effectively used for groundwater treatment. (6).
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