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Nanotechnology has emerged as a revolutionary field with diverse applications,
including nanocoatings for medicinal purposes. Nanocoatings, with their unique
properties and capabilities, have opened new avenues for drug delivery, medical
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Properties and Characteristics of Nanocoatings

devices, and antimicrobial treatments. Nanocoatings can be engineered to
encapsulate therapeutic agents, protecting them from degradation and facilitating
targeted delivery to specific tissues or cells. The use of antimicrobial nanocoatings
on medical surfaces has also shown promising results in preventing infections and
combating antibiotic-resistant pathogens. While nanocoatings offer tremendous
potential, concerns about potential toxicity, biocompatibility, and long-term
effects require rigorous evaluation and testing. Furthermore, the study highlights
ongoing research and future prospects in the field of medicinal nanocoatings. The
development of multifunctional nanocoatings that combine drug delivery, sensing
capabilities, and tissue regeneration holds promise for personalized medicine and
advanced therapeutics.

INTRODUCTION

Nanotechnology has revolutionized various industries by manipulating materials
at the nanoscale, typically at dimensions below 100 nanometers. One of the most
promising and innovative applications of nanotechnology is the development of
nanocoating, which are ultra-thin layers of nanomaterials applied to surfaces for a
range of purposes. In recent years, nanocoating have gained significant attention and
recognition for their remarkable potential in the field of medicine and healthcare
(Ganeshkumar et al., 2023).

Nanotechnology, the science of manipulating matter at the nanoscale, has
captivated the scientific community and various industries with its transformative
potential. Among its numerous applications, the integration of nanotechnology into
medicine is one of the most promising and groundbreaking advancements of the 21st
century. Specifically, the development and utilization of nanocoating in the field of
medicine have opened up new frontiers, offering solutions to longstanding challenges
and ushering in a new era of healthcare innovation (Manivannan et al., 2024).

These coatings can be precisely engineered and applied to surfaces, creating
surfaces with unique properties and functionalities. In medicine, nanocoating are
poised to revolutionize multiple aspects, including drug delivery, medical device
development, diagnostics, and more. This article will provide a comprehensive
overview of the medicinal applications of nanocoating, emphasizing their profound
impact on healthcare and patient outcomes (Mozafari et al., 2023).

Medicine has always been at the forefront of technological advancements,
constantly seeking new ways to improve patient outcomes, minimize invasiveness,
and enhance drug delivery. Nanocoating offer a versatile platform for achieving
these goals. These coatings can be engineered to provide unique properties such as
controlled drug release, improved biocompatibility, enhanced antimicrobial activity,
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and precise targeting within the body. As a result, nanocoating have opened up new
avenues in diagnostics, treatment, and medical device development (Alotaibi&
Federico, 2017).

This article will delve into the medicinal applications of nanocoating, highlighting
their contributions to various facets of healthcare. We will explore how nanocoating
are being utilized to improve drug delivery systems, enhance the biocompatibility
of medical implants, combat infections, and enable advanced diagnostic techniques
(Figure 1). Additionally, we will discuss the challenges and ethical considerations
associated with this cutting-edge technology (Chopra et al., 2023).

Figure 1.
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As we venture deeper into the realm of nanocoating in medicine, it becomes
evident that these microscopic marvels are poised to transform the way we approach
healthcare, offering innovative solutions to longstanding challenges and holding the
promise of improved patient care and well-being (Butler et al., 2023).
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TYPES OF NANOCOATING

Nanocoating are thin layers of nanomaterials applied to various substrates to enhance
their properties and performance. These coatings are used across multiple industries,
including medicine, electronics, automotive, and aerospace (Table 1).

Table 1. Types of nanocoating

Name

Description

Applications

Advantages

References

Anti-Reflective

Reduce light
reflection and
glare on surfaces,

Eyeglasses, camera

Enhanced optical

. improving clarity, improved Yao & He, 2014
Nanocoating S lenses, solar panels -
visibility efficiency
and optical
performance.
Repel water and
liquids, preventin . . .
. q K p g ‘Windshields, ‘Water and stain
Hydrophobic moisture damage . .
. . clothing, resistance, self- Yang et al., 2023
Nanocoating and making ; .
electronics cleaning
surfaces easy to
clean.
Protect metal
surfaces from Corrosion
Anti-Corrosion corrosion, Automotive parts, . Al-Amiery et al.,
resistance,

Nanocoating

extending their
lifespan and

pipelines, bridges

increased longevity

2023

durability.
Inhibit the growth
of bacteria .
Anti-Bacterial and microbes Heglvtl.lcare Reducefd (Iilsease Adetunji et al.,
. facilities, food transmission,
Nanocoating on surfaces, . . 2023a
promoting hygiene packaging improved safety
and cleanliness.
& g . electronics . pan, Mishra, 2023
automatically maintenance
Reduces heat Aerospace, Energy efficiency,

Thermal Barrier

transfer

building materials

temperature contr ol

Lian et al., 2023

Anti-Scratch

Resists scratches

Eyeglasses, phone

Scratch resistance,

Becerra 2016

and abrasion screens, car bodies | durability
. Fac111.tates Electronics, Enables electronic Inobeme et al.,
Conductive electrical . . .
. sensors, coatings functionality 2022
conductivity
Blocks ultraviolet Sunscreen Sun protection,
UV-Blocking . _ prevents UV Tanaka 2023
(UV) radiation eyewear, coatings damage
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PROPERTIES AND CHARACTERISTICS OF NANOCOATING

Nanocoating exhibit a wide range of properties and characteristics that make them
valuable for various applications. The specific properties and characteristics of
nanocoating can vary depending on the materials used, the manufacturing techniques,
and the intended applications (Farooq et al., 2022). Nanocoating have a broad range
of uses across industries, from consumer electronics to healthcare to aerospace, due
to their diverse and tailored properties (Table 2).

Table 2. Properties and characteristics of nanocoating

Property/Characteristic Description Examples Applications References

Extremely thin, 1-100 nm Optical coatings,

Thickness often nanometers . electronics, corrosion Eessaa & El-Shamy, 2023
. thickness
in scale. control
Resistant to wear,

Durability abre_lsmn, and High resistance to Aulf)motlve, aerospace, Karim et al., 2023
environmental damage marine
factors.

Surface Modification

Alters surface
properties like
hydrophobicity,

Water-repellent,
self-cleaning

Textiles, glass, electronics,

medical devices

Pradhan & Grewal, 2023

o surfaces
hydrophilicity, etc.
Protects against
. . chemical Corrosion- Chemical processing, Saxomiddin&Marg*uba,
Chemical Resistance . . . -
degradation and resistant coatings infrastructure 2023
corrosion.

Self-Cleaning

Can repel dirt and
contaminants,
staying clean.

Easy-to-clean
surfaces

Windows, solar panels,
sanitary facilities

Mirabi 2020

Often transparent,

Transparency maintaining Cle_ar coat1|.1gs for | Eyeglasses, displays, Huang et al., 2023
substrate optical clarity camera lenses
appearance.
Strong adhesion Ensures coatin, Automotive paints.

Adhesion to substrates for e P ’ Ramezani et al., 2023

longevity.

remains in place

protective coatings

Anti-Fouling

Prevents the
attachment
of biological
organisms.

Resists bacterial
and algal growth

Marine coatings, medical
implants

Subbaiyan et al., 2023

Heat Resistance

Can withstand
high temperatures
without
degradation.

High-
temperature-
resistant coatings

Aerospace, industrial
equipment

Zhang et al., 2023

UV Protection

Blocks or absorbs
ultraviolet (UV)
radiation.

UV-blocking
coatings

Sunscreen, UV protection
for materials

Lvetal., 2023
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NANOCOATING IN DRUG DELIVERY

Nanocoating in drug delivery are a specialized application of nanotechnology in
the pharmaceutical field (figure 2). These coatings involve the use of nanoscale
materials or structures to modify the surface properties of drug particles or delivery
systems. Nanocoating indrug delivery can enhance the efficacy, stability, and targeted
delivery of drugs (Adetunji et al., 2022a). There are some main aspects and benefits
of nanocoating in drug delivery:

Figure 2.

4 Targeted Delivery
Enhanced Solubility

4 Minimized Drug Interaction

/. _»  Protection of Drug Delivery
Nanocoatings in N -~
Drug Delivery

Taste and Odor Masking

R Reduced Side Effect

Personalized Medicine

Improved Solubility: Many drugs have poor solubility in water or biological fluids,
which can limit their absorption and therapeutic effectiveness. Nanocoating can be
designed to improve the solubility of such drugs, allowing for better bioavailability
(Bhalani et al. 2022).

Sustained Release: Nanocoating can be engineered to provide controlled and
sustained release of drugs over an extended period. This can enhance patient
compliance and reduce the frequency of dosing (Simos et al., 2021).

Targeted Delivery: Nanocoating can be designed to enable targeted drug delivery
to specific cells, tissues, or organs. This minimizes systemic exposure and reduces
side effects while maximizing the therapeutic effect at the target site (Adetunji et
al., 2022b).
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Protection of Drug Molecules: Nanocoating can protect drug molecules from
degradation due to environmental factors such as moisture, light, or oxygen. This
increases the shelf life of pharmaceutical formulations (Angelopoulou et al., 2022).

Taste and Odor Masking: Some drugs have unpleasant taste or odor, which can
lead to poor patient compliance, especially in pediatric and geriatric populations.
Nanocoating can be used to mask these sensory attributes (Vishvakarmaetal., 2023).

Combination Therapies: Nanocoating can facilitate the combination of multiple
drugs into a single dosage form. This is particularly useful for treating complex
medical conditions that require the simultaneous administration of multiple drugs
(Adetunji et al., 2023c).

Reduced Side Effects: By targeting drug delivery to specific sites, nanocoating
can minimize the exposure of healthy tissues to the drug, reducing the likelihood
of side effects (Afzal et al., 2022).

Enhanced Bioavailability: Nanocoating can improve the bioavailability of
poorly absorbed drugs by increasing their dissolution rate and permeability through
biological barriers.

Personalized Medicine: Nanocoating can be tailored to individual patient needs,
allowing for the customization of drug release profiles and dosages (Alghamdi et
al., 2022).

Minimization of Drug-Drug Interactions: Coating drug particles can reduce the
likelihood of drug-drug interactions, as each drug remains encapsulated within its
nanocoated particle.

Common materials used for nanocoating in drug delivery include polymers (e.g.,
polymeric nanoparticles), lipids (e.g., lipid-based nanoparticles), and inorganic
materials (e.g., silicananoparticles). These materials can be designed to have specific
properties that suit the intended drug delivery application (Visan & Cristescu, 2023).

However, it’s important to note that the development and regulatory approval of
nanocoated drug delivery systems can be complex due to concerns related to safety,
stability, and manufacturing processes. Extensive research and testing are typically
required to ensure the efficacy and safety of these systems before they can be used
in clinical practice (Yusuf et al., 2023).

BIOCOMPATIBLE NANOCOATING FOR MEDICAL IMPLANTS

Biocompatible nanocoating play a crucial role in improving the performance
and longevity of medical implants. These coatings are designed to enhance the
biocompatibility of implant materials, reduce the risk of adverse reactions, and
promote better integration with the host tissue (Table 3).
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Common materials used for biocompatible nanocoating include biodegradable
polymers, hydroxyapatite, titanium oxide, and various organic and inorganic
nanoparticles. These materials are chosen for their compatibility with biological
systems and their ability to adhere well to implant surfaces (Abraham & Venkatesan,
2023).

The development of biocompatible nanocoating for medical implants involves
rigorous testing to ensure safety and efficacy. Researchers and manufacturers
must consider factors like cytotoxicity, immunogenicity, stability, and long-term
biocompatibility. Regulatory agencies, such as the FDA in the United States,
have established guidelines for the approval of medical devices, including those
with nanocoating, to ensure their safety and effectiveness for patient use (Radu &
Driagénescu, 2023).

Overall, biocompatible nanocoating have the potential to significantly improve
the performance and safety of medical implants, leading to better patient outcomes
and enhanced quality of life for individuals with implanted medical devices (Butler
et al., 2023).

Table 3. Examples of biocompatible nanocoating for medical implants

Nanocoating Material Application Benefits References

Enhances
osseointegration and
bone growth

Hydroxyapatite Orthopedic Implants Burdusel et al., 2023

Reduces friction,
Cardiovascular Stents

Polymer Nanocoating

promotes
biocompatibility

Lietal., 2023

Silver Nanoparticles

Catheters and
Implantable Devices

Antibacterial properties
reduce infection risks

Esposito et al., 2023

Drug-Eluting
Nanocoating

Drug-Eluting Stents

Controlled drug release
for tissue healing

Alshimaysawee et al.,
2023

Nanocoating Combating Infections

Nanocoating are thin films or layers of nanomaterials that are applied to various
surfaces to provide specific functionalities or properties. They have gained significant
attention in recent years for their potential to combat infections and improve hygiene
in various settings (Sahoo et al., 2022). There are some ways nanocoating are being
used to combat infections:

Antimicrobial Nanocoating: One of the primary applications of nanocoating
is in the development of antimicrobial surfaces. These coatings are designed to
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inhibit the growth and spread of bacteria, viruses, and other microorganisms on
surfaces. Silver nanoparticles are the commonly used such coatings due to their
strong antimicrobial properties.

Self-cleaning Surfaces: Nanocoating can be engineered to be self-cleaning, which
means they repel dirt, water, and contaminants. This property helps keep surfaces
clean and minimizes the buildup of pathogens. Self-cleaning surfaces are especially
useful in healthcare settings and high-traffic areas (Fu & Gray, 2021).

Drug Delivery Systems: Nanocoating can be used as carriers for antimicrobial
drugs or vaccines. They canrelease drugs gradually over time, allowing for a sustained
antimicrobial effect. This approach is particularly valuable in the development of
wound dressings and medical implants (Paladini & Pollini, 2019; Abimbola et al.,
2023).

Antiviral Coatings: In light of the COVID-19 pandemic, there has been a surge in
research focused on developing nanocoating that can effectively deactivate viruses,
including SARS-CoV-2. These coatings often use materials like copper or graphene
to disrupt the viral structure and prevent infection (Ghosal 2023).

Air Purification: Nanocoating are used in air purification systems to trap and
deactivate airborne pathogens. These coatings can be applied to filters or surfaces
within ventilation systems to reduce the risk of infection transmission in indoor
environments (Mahmoudi et al., 2023).

Food Packaging: Nanocoating are employed in food packaging materials to extend
the shelf life of food products by preventing the growth of bacteria and fungi. This
helps reduce foodborne illnesses and food waste (Adetunji et al., 2022a).

Dental and Orthopedic Implants: Nanocoating can improve the biocompatibility
of dental and orthopedic implants while also providing antimicrobial properties. This
reduces the risk of post-surgical infections and enhances the longevity of implants
(Butler et al., 2023).

Textiles and Fabrics: Nanocoating can be applied to textiles to make them
antimicrobial and stain-resistant. This is particularly important for healthcare workers’
uniforms, sports clothing, and home textiles (Aguda & Lateef, 2022).

Water Purification: Nanocoating are used in water treatment systems to remove
contaminants and pathogens from drinking water, making them safe for consumption
(Mathew et al., 2023).

Touchscreens and High-Touch Surfaces: In public places, such as airports and
hospitals, nanocoating can be applied to touchscreen interfaces and frequently
touched surfaces like door handles to reduce the transmission of infections (Yong
&Calautit, 2023).

While nanocoating offer significant promise in combatting infections, there
are also challenges, including the potential for the development of resistance to
antimicrobial agents and concerns about the environmental impact of nanoparticles.
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Ongoingresearch and development are essential to address these issues and maximize
the benefits of nanocoating in infection control and public health (Muteeb 2023).

NANOCOATING IN DIAGNOSTICS

Nanocoating play a significant role in the field of diagnostics by enhancing the
performance of diagnostic devices and improving their accuracy and sensitivity.
These coatings are ultra-thin layers of nanomaterials, typically ranging from a
few nanometers to several hundred nanometers in thickness, which are applied
to the surfaces of diagnostic tools or substrates. They offer various advantages in
diagnostics, including improved biocompatibility, enhanced signal detection, and
increased durability (Thwala et al., 2023). Nanocoating are utilized in diagnostics
in the following ways:

Biocompatibility: Nanocoating can be used to modify the surface properties of
diagnostic devices to make them more biocompatible. This is particularly importantin
applications like biosensors and lab-on-a-chip devices where the interaction between
the diagnostic tool and biological samples needs to be minimized. Nanocoating can
reduce the risk of sample contamination and improve the reliability of test results
(Curulli 2023).

Signal Enhancement: Nanocoating can be engineered to enhance the sensitivity
and specificity of diagnostic assays. For example, quantum dots, which are nanoscale
semiconductor particles, can be used as labels inimmunoassays and DNA tests. Their
unique optical properties allow for highly sensitive detection of specific molecules,
enabling the detection of diseases at an earlier stage (Adetunji et al., 2023b).

Antibacterial Coatings: In diagnostics, maintaining a sterile environmentis crucial.
Nanocoating can be designed with antimicrobial properties to prevent bacterial or
fungal contamination on diagnostic surfaces. These coatings help ensure the accuracy
of test results and reduce the risk of false positives or negatives (Sahoo et al., 2022).

Anti-fouling Coatings: In diagnostic devices such as microfluidic chips, the
accumulation of biomolecules or debris on the surface can interfere with the flow
of samples and reagents. Nanocoating with anti-fouling properties can minimize the
adhesion of contaminants and improve the overall efficiency of diagnostic processes
(Mumtaz et al., 2023).

Wear Resistance: Diagnostic tools often undergo repeated use and cleaning.
Nanocoating can provide wear-resistant layers that protect the underlying materials
from degradation, ensuring the longevity of the device and the consistency of test
results (Krella, 2023).

Enhanced Imaging: In medical imaging diagnostics, nanocoating can be applied
to imaging agents or contrast agents to improve their properties. For example,
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superparamagnetic nanoparticles can be coated to enhance their stability and targeting
capabilities in magnetic resonance imaging or drug delivery (Difonzo et al., 2022).

Surface Functionalization: Nanocoating can be used to functionalize surfaces
with specific biomolecules or ligands. This is especially useful in diagnostics that
rely on capturing specific molecules or interactions between molecules, such as in
protein or DNA microarrays (Diez-Pascual, 2022).

Disease-Specific Coatings: Nanocoating can be engineered to respond selectively
to certain biomarkers associated with specific diseases. When these coatings are
exposed to the target biomarkers, they produce a detectable signal, enabling the
diagnosis of diseases like cancer, diabetes, or infectious diseases (Thwalaetal.,2023).

Nanocoating have revolutionized the field of diagnostics by offering precise
control over surface properties and enabling the development of highly sensitive and
reliable diagnostic devices. Their versatility and tunability make them invaluable
in the quest for faster, more accurate, and less invasive diagnostic techniques
(Zambonino et al., 2023).

NANOCOATING FOR CANCER TREATMENT

Nanocoating hold great promise in the field of cancer treatment and therapy. These
ultra-thin films or layers of nanoscale materials can be applied to various surfaces,
including medical devices, drug delivery systems, and even directly to cancer cells,
to enhance their effectiveness in cancer treatment (Mosleh-Shirazi et al., 2022).
There are some ways nanocoating are being used in cancer treatment:

Drug Delivery: Nanocoating can be used to create nanoparticles that can carry
cancer-fighting drugs to the tumor site. These nanoparticles are designed to release
the drugs slowly and selectively, minimizing damage to healthy tissues while
maximizing the therapeutic effect on cancer cells (Adetunji et al., 2022c).

Targeted Therapy: Nanocoating can be designed to target specific cancer cells or
tissues. By attaching molecules or ligands to the nanocoating that bind specifically
to cancer cells, the coatings can be directed to deliver drugs or therapies directly to
the tumor, reducing side effects (Adetunji et al., 2022d).

Photothermal Therapy: Some nanocoating can be engineered to absorb specific
wavelengths of light, effectively converting light energy into heat. This property
can be used in photothermal therapy, where nanoparticles coated with materials
like gold or carbon are delivered to the tumor site and then heated with laser light,
killing cancer cells (Adetunji et al., 2021a).

Radiotherapy Enhancement: Nanocoating can be used to enhance the effectiveness
of radiation therapy. Radiosensitizing nanoparticles can be coated with materials
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that increase their absorption of radiation, allowing for lower radiation doses while
achieving the same therapeutic effect (Arif et al., 2023).

Imaging: Nanocoating can be used to improve cancer imaging techniques. For
instance, nanoparticles coated with imaging agents can be designed to accumulate
in tumors, making them more visible in imaging scans such as magnetic resonance
imaging or CT scans (Liu & Grodzinski, 2021).

Biocompatible Coatings: Nanocoating can be applied to medical devices, such as
catheters or implants, to make them more biocompatible and less likely to trigger an
immune response. This is important in cancer treatment as these devices are often
used in various procedures (Ramezani & Ripin, 2023).

Protection of Healthy Cells: In some cases, nanocoating can be used to protect
healthy cells from the toxic effects of cancer treatments like chemotherapy. These
coatings can be designed to shield normal cells while allowing cancer cells to be
targeted (Yao et al., 2022).

Enhanced Drug Stability: Nanocoating can also help improve the stability and
shelf life of cancer drugs, ensuring that they remain effective over time (Adetunji
et al., 2021b).

While nanocoating have shown great promise in cancer treatment, it’s essential
to consider issues like biocompatibility, potential toxicity, and long-term effects
when developing and using these technologies. Extensive research and testing are
ongoing to ensure the safety and efficacy of nanocoating-based cancer treatments.
Additionally, regulatory approval is required before many of these therapies can be
used in clinical practice (Dessale et al., 2022).

NANOSTRUCTURED COATINGS IN
COMMERCIALLY AVAILABLE MEDICINES

Nanostructured coatings play a pivotal role in enhancing the efficacy, safety, and
targeted delivery of pharmaceuticals, contributing to the advancement of commercially
available medicines. This article explores the impact of nanostructured coatings on
pharmaceuticals, focusing on their applications and benefits. One key area where
nanostructured coatings have demonstrated significant impact is in improving drug
delivery systems. These coatings enable the controlled release of pharmaceutical
agents, allowing for sustained therapeutic effects while minimizing side effects.
By encapsulating drugs in nano-sized carriers, such as liposomes or polymer
nanoparticles, coatings protect the drugs from degradation and facilitate their
targeted delivery to specific cells or tissues. This targeted drug delivery minimizes
the exposure of healthy tissues to the drug, enhancing its overall safety profile
(Malik et al., 2023a).
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Furthermore, nanostructured coatings contribute to the development of novel
formulations with improved bioavailability. Many drugs face challenges related to low
solubility, limiting their absorption and effectiveness. Nanostructured coatings can
enhance the solubility of poorly water-soluble drugs, increasing their bioavailability
and therapeutic impact. This improvement is particularly crucial for drugs with
narrow therapeutic windows, where small changes in dosage can have significant
effects on efficacy and safety. In the context of commercially available medicines,
nanostructured coatings also play a crucial role in addressing challenges related to
stability and shelf life. These coatings protect pharmaceutical formulations from
environmental factors such as light, humidity, and oxidation, contributing to the
preservation of drug integrity over time. This increased stability not only extends
the shelf life of medicines but also ensures that patients receive pharmaceuticals
with consistent quality and efficacy (Mathew et al., 2018, Bhalani et al., 2022).

Another significant application of nanostructured coatings in commercially
available medicines is in the prevention of microbial contamination. Antimicrobial
properties can be imparted to coatings through the incorporation of nanoparticles
with inherent antimicrobial activity or the addition of antimicrobial agents. This is
particularly relevant in the case of medical devices, where nanostructured coatings
can prevent infections and enhance the overall safety of the device. Despite these
notable benefits, challenges persist in the widespread adoption of nanostructured
coatings in pharmaceuticals. Concerns related to toxicity, regulatory hurdles, and the
scalability of manufacturing processes require careful consideration. Researchers and
industry stakeholders continue to address these challenges through rigorous testing,
collaboration, and advancements in manufacturing technologies (Jose et al., 2023).

Inaddition, nanostructured coatings have emerged as a transformative technology
inthe realm of commercially available medicines. Their applications indrug delivery,
stability enhancement, and antimicrobial protection contribute to the development
of safer, more effective pharmaceutical products. As research in nanotechnology
progresses, we can expect further innovations and refinements in nanostructured
coatings, paving the way for the next generation of advanced and targeted therapeutic
interventions (Abubakar et al., 2015).

CHALLENGES AND ETHICAL CONSIDERATIONS

The integration of nanocoating in diagnostics, like any technological advancement,
presents both challenges and ethical considerations that need to be carefully addressed.
There are challenges and ethical considerations associated with nanocoating in
diagnostics:
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e  Toxicity and Safety: Some nanomaterials used in nanocoating may have
unknown or poorly understood toxicological properties. Ensuring the safety
of both patients and healthcare professionals when using diagnostic devices
with nanocoating is a significant challenge (Joseph et al., 2023).

e  Regulation and Standardization: Developing regulations and standards for
nanocoating in diagnostics can be challenging due to the rapid evolution of
nanotechnology. Ensuring that these coatings meet safety and performance
criteria is essential to prevent potential harm and maintain diagnostic accuracy
(Malik et al., 2023b).

e  Cost: Integrating nanocoating into diagnostic devices can increase production
costs. This can limit access to advanced diagnostics, particularly in resource-
constrained healthcare settings (Sheta & El-Sheikh, 2022).

e  Environmental Impact: The production and disposal of nanocoating may have
environmental consequences. It is crucial to consider the life cycle of these
materials and their potential impact on ecosystems (Mahesha et al., 2023).

e Long-term Stability: Ensuring the long-term stability of nanocoating,
especially in diagnostic devices that are used repeatedly, is a technical
challenge. Over time, coatings may degrade or lose their effectiveness,
leading to unreliable test results (Ganeshkumar et al., 2023).

o Interference with Diagnostic Results: Poorly designed nanocoating can
interfere with diagnostic results. For example, they may lead to false positives
or negatives in certain tests, which can have serious consequences for patient
care (Naresh & Lee, 2021).

e Informed Consent: Patients have the right to be informed about the use of
nanocoating in diagnostic tests and any potential risks associated with them.
Obtaining informed consent becomes crucial, especially when patients may
not fully understand the technology involved (Butler et al., 2023).

e  Equity and Access: The introduction of advanced diagnostic technologies
with nanocoating should not exacerbate healthcare disparities. Ensuring
equitable access to these technologies is an ethical imperative (Goisauf &
Cano-Abadia, 2022).

e  Privacy: Advanced diagnostics often involve the collection and analysis of
sensitive patient data. Ethical considerations include how this data is stored,
shared, and protected to maintain patient privacy (Chiruvella & Guddati,
2021).

e  Beneficence and Non-maleficence: Healthcare providers must balance
the benefits of using nanocoating in diagnostics (improved accuracy, early
disease detection) with the potential risks (toxicity, misdiagnosis). Ethical
decision-making should prioritize patient well-being (Thwala et al., 2023).
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e  Transparency and Accountability: The development and use of nanocoating
in diagnostics should be transparent and accountable. This includes
disclosing research findings, and potential conflicts of interest, and ensuring
that diagnostic devices meet established safety and performance standards
(Solanki et al., 2023).

e  Environmental Responsibility: Ethical considerations extend to the
environmental impact of nanocoating. Companies and researchers should
strive to minimize the negative environmental consequences associated with
the production and disposal of these materials (Miteu et al., 2023).

e  Dual Use: Nanocoating developed for diagnostics may also have applications
in other fields, including defense or surveillance. Ethical discussions should
address the potential dual-use nature of these technologies and the need for
responsible use (Bordin et al., 2020).

e International Collaboration: Ethical considerations in nanocoating and
diagnostics often have global implications. International collaboration is
essential to ensure that best practices, regulations, and ethical standards are
upheld consistently across borders (Sundeep et al. 2023).

e  Incorporatingthesechallenges and ethical considerations into the development,
regulation, and implementation of nanocoating in diagnostics is crucial for
realizing the full potential of these technologies while minimizing risks
and ensuring equitable and responsible healthcare practices. Researchers,
healthcare providers, policymakers, and ethicists must work together to
navigate these complex issues (Wasti et al., 2023).

CONCLUSION

Nanocoating represent a remarkable fusion of nanotechnology and medicine,
offering unprecedented opportunities to revolutionize healthcare. From enhancing
drug delivery and biocompatibility to combating infections and enabling precise
diagnostics, these ultra-thin layers of nanomaterials hold the promise of improving
patient outcomes, reducing healthcare costs, and advancing our understanding of
diseases. As nanocoating continue to evolve, it is essential to address the associated
challenges and ethical considerations to ensure their responsible and beneficial
integration into healthcare systems worldwide. By doing so, we can unlock the full
potential of nanocoating in medicine and shape a brighter.

217




John Mathew (johntsadom@gmail.com) Jownloaded: 3/30/2024 11:18:31 PN

P Address: 197.210.63 3¢

Properties and Characteristics of Nanocoatings

REFERENCES

Abimbola, O.F., Adetunji, C. O., Dare, B.J., Mathew, J. T., Inobeme, A., Ghazanfar,
S., Olaniyan, O. T., Ajiboye, M. D., & Dauda, W. (2023). Packaging of Animal-
Based Food Products: The Need for Intelligent Freshness Sensors. In Sensing and
Artificial Intelligence Solutions for Food Manufacturing. CRC Press.

Abraham, A. M., & Venkatesan, S. (2023). A review on application of biomaterials
for medical and dental implants. Proceedings of the Institution of Mechanical
Engineers, Part L: Journal of Materials: Design and Applications, 237(2),249-273.
10.1177/14644207221121981

Abubakar, 1., Mann, A., & Mathew, J. T. (2015). Evaluation of Phytochemical,
Anti-nutritional and Antioxidant Potentials of Flower and Seed Methanol Extracts

of Senna alata L. Grown in Nigeria. American Journal of Applied Chemistry, 3(3),
93-100. doi:10.11648/j.ajac.20150303.12

Adetunji, C. O., Mathew, J. T., Singh, K. R. B., Inobeme, A., Olaniyan, O., Vanya,
N., & Singh, J. (2021). Conducting Polymer-Based Microbial Fuel Cells. Conducting
Polymers for Advanced Energy Applications, 18, 337-344.

Adetunji, C. O., Mathew, J. T., Singh, K. R. B., Inobeme, A., Vanya, N., Olaniyan,
0., Singh, J., & Singh, R. P. (2022). Zero-dimensional carbon nanomaterials for
targeted drug delivery and photothermal therapy applications: In Zero-dimensional
Carbon Nanomaterials: Fundamentals and applications. IOP Publishing.

Adetunji, C. O., Ogundolie, F. A., Mathew, J. T., Inobeme, A., Olotu, T., Adetunji, J.
B., Dauda, W. P, Aborode, A. T., Ajayi, O. O., Ghazanfar, S., Aliyu, A., Imoisi, S.
E., Moses-Oke, R. O., Egbuna, C., Uzualu, E. J., Ajenifujah-Solebo, S. O., Akinbo,
0., Adetuyi, B. O., & Edetalehn, O. 1. (2023). Chapter Twenty-Six - Patenting
protocols, toxicity, risk assessments, and policy issues of nanomaterials with diverse
applications in food, biomedical, and other relevant sectors. In Evaporative Coolers
for the Postharvest Management of Fruits and Vegetables. Academic Press.

Adetunji, C. O., Ogundolie, F. A., Mathew, J. T., Inobeme, A., Olotu, T., Olaniyan,
O.T., Ghazanfar, S., [jabadeniyi, O. A., Ajiboye, M. D., Ajayi, O. O., Dauda, W., &
Adetunji, J. B. (2022). Nanotube platforms for effective drug delivery applications.
In Novel Platforms for Drug Delivery Applications. Elsevier Ltd.

Adetunji, C. O., Ogundolie, F. A., Mathew, J. T., Inobeme, A., Olotu, T., Olaniyan,
0. T., [jabadeniyi, O. A., Ajiboye, M. D., Ajayi, O. O., Dauda, W., Ghazanfar, S., &
Adetunji, J. B. (2022). Graphene-based nanomaterials for targeted drug delivery and
tissue engineering. In Novel Platforms for Drug Delivery Applications. Elsevier Ltd.

218



John Mathew (johntsadom@gmail.com) Jownloaded: 3/30/2024 11:18:31 PN

P Address: 197.210.63 3¢

Properties and Characteristics of Nanocoatings

Adetunji, C. O., Ogundolie, F. A., Olaniyan, O., Mathew, J. T., Inobeme, A., Olotu,
T., Ghazanfar, S., [jabadeniyi, O. A., Ajiboye, M. D., Ajayi, O. O., Dauda, W. P., &
Adetunji, J. B. (2022). Nanobiomaterials for Food Packaging Sensor Applications.
In Bio- and Nano-sensing Technologies for Food Processing and Packaging. The
Royal Society of Chemistry.

Adetunji, C. O., Olaniyan, O. T., Shariati, M. A., Hefft, D. 1., Olugbenga, S. M.,
Rebezov, M., Ajayi, O. O., Anichkina, O.,Bodunrinde, R. E., Adetunji,R. B., Adeniyi,
M. J., Inobeme, A., & Mathew, J. T. (2023). Medicinal Properties of Sennaalata
(L.) Roxb. (Syn. Cassia alata L.) and Its Biological Activities. In Phytochemical
Composition and Pharmacy of Medicinal Plants. Apple Academic Press, Inc.

Adetunji, C. O., Olaniyan, O. T., Shariati, M. A., Hefft, D. L., Olugbenga, S. M.,
Rebezov, M., Ajayi, O. O., Baibalinova, G., Bodunrinde, R. E., Adetunji, R. B.,
Adeniyi, M. J., Inobeme, A., Mathew, J. T., Elufisan, T. O., & Oyedara, O. O.
(2023). Medicinal and Pharmacological Attributes of AcalyphahispidaBurm. F. In
Phytochemical Composition and Pharmacy of Medicinal Plants. Apple Academic
Press, Inc.

Adetunji, C. O., Olugbemi, T. O., Osikemekha, A. A., Inobeme, A., & Mathew, J.
T. (2021). Environmental Impact of Polyurethane Chemistry. American Chemical
Society.

Afzal, O., Altamimi, A. S. A.,Nadeem, M. S., Alzarea, S. 1., Almalki, W.H., Tariq, A.,
Mubeen, B., Murtaza, B. N., Iftikhar, S., Riaz, N., & Kazmi, I. (2022). Nanoparticles
in Drug Delivery: From History to Therapeutic Applications. Nanomaterials (Basel,
Switzerland), 12(24), 4494. doi:10.3390/nano12244494 PMID:36558344

Aguda, O. N., & Lateef, A. (2022). Recent advances in functionalization of
nanotextiles: A strategy to combat harmful microorganisms and emerging pathogens
in the 21* century. Heliyon, 8(6), e09761. doi:10.1016/j.heliyon.2022.e09761
PMID:35789866

Al-Amiery, A. A., Yousif, E., Isahak, W. N. R. W., & Al-Azzawi, W. K. (2023).
A review of inorganic corrosion inhibitors: Types, mechanisms, and applications.
Tribology in Industry, 44(2), 313. doi:10.24874/ti.1456.03.23.06

Alghamdi, M. A., Fallica, A. N., Virzi, N., Kesharwani, P., Pittala, V., & Greish,
K. (2022). The Promise of Nanotechnology in Personalized Medicine. Journal of
Personalized Medicine, 12(5), 673. doi:10.3390/jpm12050673 PMID:35629095

Alotaibi, Y. K., & Federico, F. (2017). The impact of health information technology
on patient safety. Saudi Medical Journal, 38(12), 1173-1180. doi:10.15537/
smj.2017.12.20631 PMID:29209664

219



John Mathew (johntsadom@gmail.com) Jownloaded: 3/30/2024 11:18:31 PN

P Address: 197.210.63 3¢

Properties and Characteristics of Nanocoatings

Alshimaysawee, S., Fadhel Obaid, R., Al-Gazally, M. E., Alexis Ramirez-Coronel, A.,
& Bathaei, M. S. (2023). Recent Advancements in Metallic Drug-Eluting Implants.
Pharmaceutics, 15(1),223. doi:10.3390/pharmaceutics 15010223 PMID:36678852

Angelopoulou, P., Giaouris, E., & Gardikis, K. (2022). Applications and Prospects
of Nanotechnology in Food and Cosmetics Preservation. Nanomaterials (Basel,
Switzerland), 12(7), 1196. doi:10.3390/nano12071196 PMID:35407315

Arif, M., Nawaz, A. F., Ullah Khan, S., Mueen, H., Rashid, F., Hemeg, H. A.,
& Rauf, A. (2023). Nanotechnology-based radiation therapy to cure cancer and
the challenges in its clinical applications. Heliyon, 9(6), e17252. doi:10.1016/].
heliyon.2023.e17252 PMID:37389057

Becerra, L. (2016). CMF design: The fundamental principles of color, material,
and finish design. Frame Publishers.

Bhalani, D. V., Nutan, B., Kumar, A., & Singh Chandel, A. K. (2022). Bioavailability
Enhancement Techniques for Poorly Aqueous Soluble Drugs and Therapeutics.
Biomedicines, 10(9), 2055. doi:10.3390/biomedicines 10092055 PMID:36140156

Bhalani, D. V., Nutan, B., Kumar, A., & Singh Chandel, A. K. (2022). Bioavailability
Enhancement Techniques for Poorly Aqueous Soluble Drugs and Therapeutics.
Biomedicines, 10(9), 2055. doi:10.3390/biomedicines10092055 PMID:36140156

Bordin, G., Hristova, M., & Luque-Perez, E. (2020). Horizon 2020-funded security
research projects with dual-use potential: An overview (2014-2018). Publications
Office of the European Union.

Burdusel, A.C.,Neacsu, I. A., Birca, A. C., Chircov, C., Grumezescu, A. M., Holban,
A. M., Curutiu, C., Ditu, L. M., Stan, M., & Andronescu, E. (2023). Microwave-
Assisted Hydrothermal Treatment of Multifunctional Substituted Hydroxyapatite with
Prospective Applications in Bone Regeneration. Journal of Functional Biomaterials,
14(7), 378. doi:10.3390/jfb14070378 PMID:37504872

Butler, J., Handy, R. D., Upton, M., & Besinis, A. (2023). Review of Antimicrobial
Nanocoating in Medicine and Dentistry: Mechanisms of Action, Biocompatibility
Performance, Safety, and Benefits Compared to Antibiotics. ACS Nano, 17(8),
7064-7092. doi:10.1021/acsnano.2¢12488 PMID:37027838

Chiruvella, V., & Guddati, A. K. (2021). Ethical Issues in Patient Data Ownership.
Interactive Journal of Medical Research, 10(2), €22269. doi:10.2196/22269
PMID:34018968

220



John Mathew (johntsadom@gmail.com) Jownloaded: 3/30/2024 11:18:31 PN

P Address: 197.210.63 3¢

Properties and Characteristics of Nanocoatings

Chopra, H., Mohanta, Y. K., Rauta, P. R., Ahmed, R., Mahanta, S., Mishra, P. K.,
Panda, P., Rabaan, A. A., Alshehri, A. A., Othman, B., Alshahrani, M. A., Alqahtani,
A.S., &Basha, A. L. (2023). AnInsightinto Advances in Developing Nanotechnology
Based Therapeutics, Drug Delivery, Diagnostics and Vaccines: Multidimensional
Applications in Tuberculosis Disease Management. Pharmaceuticals (Basel,
Switzerland), 16(4), 581. doi:10.3390/ph16040581 PMID:37111338

Curulli, A. (2023). Functional Nanomaterials Enhancing Electrochemical Biosensors
as Smart Tools for Detecting Infectious Viral Diseases. Molecules (Basel, Switzerland),
28(9), 3777. doi:10.3390/molecules28093777 PMID:37175186

Dessale, M., Mengistu, G., & Mengist, H. M. (2022). Nanotechnology: A Promising
Approach for Cancer Diagnosis, Therapeutics and Theragnosis. International Journal
of Nanomedicine, 17, 3735-3749. doi:10.2147/1JN.S378074 PMID:36051353

Diez-Pascual, A. M. (2022). Surface Engineering of Nanomaterials with Polymers,
Biomolecules, and Small Ligands for Nanomedicine. Materials (Basel), 15(9),3251.
doi:10.3390/ma15093251 PMID:35591584

Difonzo, M., Fliedel, L., Mignet, N., Andrieux, K., & Alhareth, K. (2022). How
Could Nanomedicine Improve the Safety of Contrast Agents for Magnetic Resonance
Imaging during Pregnancy? Sci, 4(1), 11. doi:10.3390/sci4010011

Eessaa, A. K., & El-Shamy, A. M. (2023). Review on fabrication, characterization,
and applications of porous anodic aluminum oxide films with tunable pore sizes for
emerging technologies. Microelectronic Engineering, 279, 112061. doi:10.1016/].
mee.2023.112061

Esposito, M. M., Glazer, J. R., & Turku, S. (2023). The Use of 3D Printing and
Nanotechnologies to Prevent and Inhibit Biofilms on Medical Devices. Hygiene,
3(3), 325-338. doi:10.3390/hygiene3030024

Farooq, S. A., Raina, A., Mohan, S., Arvind Singh, R., Jayalakshmi, S., & Irfan
Ul Haqg, M. (2022). Nanostructured Coatings: Review on Processing Techniques,
Corrosion Behaviour, and Tribological Performance. Nanomaterials (Basel,
Switzerland), 12(8), 1323. do0i:10.3390/nano12081323 PMID:35458032

Fu,H., & Gray, K. A.(2021). The key to maximizing the benefits of antimicrobial and
self-cleaning coatings is to fully determine their risks. Current Opinion in Chemical
Engineering, 34, 100761. doi:10.1016/j.coche.2021.100761 PMID:36569284

221



John Mathew (johntsadom@gmail.com) Jownloaded: 3/30/2024 11:18:31 PN

P Address: 197.210.63 3¢

Properties and Characteristics of Nanocoatings

Ganeshkumar, S., Kumar, A., Maniraj, J., Babu, Y. S., Ansu, A. K., Goyal, A, ...
Hassan, A. M. (2023). Exploring the potential of nanotechnology: A assessment of
nano-scale multi-layered-composite coatings for cutting tool performance. Arabian
Journal of Chemistry, 16(10), 105173. doi:10.1016/j.arabjc.2023.105173

Ghosal, K. (2023). Tackling COVID-19 Using Antiviral Nanocoating’s-Recent
Progress and Future Challenges. Particle & Particle Systems Characterization,
40(1), 2200154. doi:10.1002/ppsc.202200154 PMID:36711425

Goisauf, M., & Cano-Abadia, M. (2022). Ethics of Al in Radiology: A Review of
Ethical and Societal Implications. Frontiers in Big Data, 5, 850383. doi:10.3389/
fdata.2022.850383 PMID:35910490

Gopalakrishnan, K., & Mishra, P. (2023). Self-Healing Polymer a Dynamic Solution
in Food Industry: A Comprehensive Review. Food Biophysics, 1-17. doi:10.1007/
s11483-023-09780-z

Huang, P. H., Laakso, M., Edinger, P., Hartwig, O., Duesberg, G.S., Lai, L. L., Mayer,
J.,Nyman,J., Errando-Herranz, C., Stemme, G., Gylfason, K. B., & Niklaus, F. (2023).
Three-dimensional printing of silica glass with sub-micrometer resolution. Nature
Communications, 14(1), 3305. doi:10.1038/s41467-023-38996-3 PMID:37280208

Inobeme, A., Nayak, V., Mathew, J. T., Okonkwo, S., Ekwoba, L., Ajai, A. 1., Bernard,
E., Inobeme, J., Agbugui, M. M., & Singh, K. R. B. (2022). Chemometric approach
in environmental pollution analysis: A critical review. Journal of Environmental
Management, 309(114653), 1-18. doi:10.1016/j.jenvman.2022.114653
PMID:35176568

Jose, A., Gizdavic-Nikolaidis, M., & Swift, S. (2023). Antimicrobial Coatings:
Reviewing Options for Healthcare Applications. Applied Microbiology, 3(1),
145-174. doi:10.3390/applmicrobiol3010012

Joseph, T. M., Kar Mahapatra, D., Esmaeili, A., Piszczyk, L., Hasanin, M.,
Kattali, M., Haponiuk, J., & Thomas, S. (2023). Nanoparticles: Taking a Unique
Position in Medicine. Nanomaterials (Basel, Switzerland), 13(3), 574. doi:10.3390/
nano13030574 PMID:36770535

Karim, M. A., Abdullah, M. Z., Deifalla, A. F., Azab, M., & Waqar, A. (2023).
An assessment of the processing parameters and application of fiber-reinforced

polymers (FRPs) in the petroleum and natural gas industries: A review. Results in
Engineering, 18, 101091. doi:10.1016/j.rineng.2023.101091

222



John Mathew (johntsadom@gmail.com) Jownloaded: 3/30/2024 11:18:31 PN

P Address: 197.210.63 3¢

Properties and Characteristics of Nanocoatings

Krella, A. K. (2023). Degradation and Protection of Materials from Cavitation
Erosion: A Review. Materials (Basel), 16(5), 2058. doi:10.3390/mal16052058
PMID:36903173

Li, D., Dai, D., Xiong, G., Lan, S., & Zhang, C. (2023). Composite Nanocoating
of Biomedical Magnesium Alloy Implants: Advantages, Mechanisms, and Design
Strategies. Advanced Science (Weinheim, Baden-Wurttemberg, Germany), 10(18),
2300658. doi:10.1002/advs.202300658

Lian,R.,Ou, M., Guan, H., Cui,J., Piao,J., Feng, T.,Ren, J., Wang, Y., Wang, Y., Liu,
L., Chen, X., & Jiao, C. (2023). Facile fabrication of multifunctional energy-saving
building materials with excellent thermal insulation, robust mechanical property, and
ultrahigh flameretardancy. Energy,277,127773.d0i:10.1016/j.energy.2023.127773

Liu, C. H., & Grodzinski, P. (2021). Nanotechnology for Cancer Imaging: Advances,
Challenges, and Clinical Opportunities. Radiology. Imaging Cancer, 3(3),e200052.
doi:10.1148/rycan.2021200052 PMID:34047667

Lv, S., Liang, S., Zuo, J., Zhang, S., Wang, J., & Wei, D. (2023). Lignin-based anti-
UV functional materials: Recent advances in preparation and application. Iranian
Polymer Journal, 32(11), 1-21. doi:10.1007/s13726-023-01218-0

Mahesha, K. N., Guddaraddi, A., Reddy, H., & GV, S. K. (2023). Unleashing the
Potential of Nanotechnology in Agriculture. Advanced Innovative Technologies in
Agricultural Engineering for Sustainable Agriculture, 97.

Mahmoudi, A., Tavakoly Sany, S. B., Ahari Salmasi, M., Bakhshi, A., Bustan, A.,
heydari, S., Rezayi, M., & Gheybi, F. (2023). Application of nanotechnology in air

purifiers as a viable approach to protect against Coronavirus. I[ET Nanobiotechnology
/1ET, 17(4), 289-301. doi:10.1049/nbt2.12132 PMID:37096564

Malik, S., Muhammad, K., & Waheed, Y. (2023). a. Emerging Applications of
Nanotechnology in Healthcare and Medicine. Molecules (Basel, Switzerland),
28(18), 6624. doi:10.3390/molecules28186624 PMID:37764400

Malik, S., Muhammad, K., & Waheed, Y. (2023). b. Nanotechnology: A Revolution
in Modern Industry. Molecules (Basel, Switzerland), 28(2), 661. doi:10.3390/
molecules28020661 PMID:36677717

Manivannan, S., Praveen, R., Kim, K., & Ramaraj, R. (2024). Introduction:
Nanomaterials for Sustainable Energy Applications. In Nanomaterials for Sustainable
Energy Applications (pp. 1-24). CRC Press.

223



John Mathew (johntsadom@gmail.com) Jownloaded: 3/30/2024 11:18:31 PN

P Address: 197.210.63 3¢

Properties and Characteristics of Nanocoatings

Mathew, J. T., Adetunji, C. O., Inobeme, A., Musah, M., Azeh, Y., Otori, A. A.,
Shaba, E. Y., Mamman, A., & Tanko, E. (2023). Removal of Heavy Metals Using
Bio-remedial Techniques. Springer Nature Switzerland AG. doi:10.1007/978-3-
031-24086-7_6

Mathew, J. T., Dauda, B. E. N., Mann, A., Ndamitso, M. M., Fadipe, A. L., & Shaba,
E. Y. (2018). Assessment of Nutritional Properties of Fermented and Unfermented
Seed of Cissus populnae From Niger State, Nigeria. Assumption University-eJournal
of Interdisciplinary Research, 3(2), 7T0-77.

Mirabi, S. (2020). The use of self-cleaning materials and the study of their impact on
the quality of the visual appearance of large industrial cities. Journal of Architectural
Research and Development, 4(6). Advance online publication. doi:10.26689/jard.
v4i6.1435

Miteu, G. D., Emmanuel, A. A., Addeh, 1., Ojeokun, O., Olayinka, T., Godwin, J.
S., ... Benneth, E. O. (2023). Nanoscience Technology as A Pivot For Sustainable
Agriculture And Its One Health Approach Awareness. Science in One Health, 100020.

Mosleh-Shirazi, S., Abbasi, M., Moaddeli, M. R., Vaez, A., Shafiee, M., Kasaee,S.R.,
Amani, A. M., & Hatam, S. (2022). Nanotechnology Advances in the Detection and
Treatment of Cancer: An Overview. Nanotheranostics, 6(4),400-423. doi:10.7150/
ntno.74613 PMID:36051855

Mozafari, N., Mozafari, N., Dehshahri, A., & Azadi, A. (2023). Knowledge Gaps
in Generating Cell-Based Drug Delivery Systems and a Possible Meeting with
Artificial Intelligence. Molecular Pharmaceutics, 20(8), 3757-3778. doi:10.1021/
acs.molpharmaceut.3c00162 PMID:37428824

Mumtaz, 7., Rashid, Z., Ali, A., Arif, A., Ameen, F., AlTami, M. S., & Yousaf, M. Z.
(2023). Prospects of Microfluidic Technology in Nucleic Acid Detection Approaches.
Biosensors (Basel), 13(6), 584. doi:10.3390/bios13060584 PMID:37366949

Muteeb, G. (2023). Nanotechnology—A Light of Hope for Combating Antibiotic
Resistance. Microorganisms, 11(6), 1489. doi:10.3390/microorganisms11061489
PMID:37374990

Naresh, V., & Lee, N. (2021). A Review on Biosensors and Recent Development
of Nanostructured Materials-Enabled Biosensors. Sensors (Basel), 21(4), 1109.
d0i:10.3390/s21041109 PMID:33562639

Paladini, F., & Pollini, M. (2019). Antimicrobial Silver Nanoparticles for Wound
Healing Application: Progress and Future Trends. Materials (Basel), 12(16), 2540.
doi:10.3390/mal2162540 PMID:31404974

224



John Mathew (johntsadom@gmail.com) Jownloaded: 3/30/2024 11:18:31 PN

P Address: 197.210.63 3¢

Properties and Characteristics of Nanocoatings

Pradhan, R., & Grewal, H. S. (2023). Flexible and durable fluorine-free
superhydrophobic films through a sustainable approach. Chemical Engineering
Journal, 474, 145812. doi:10.1016/j.cej.2023.145812

Radu, R.-D., & Driganescu, D. (2023). Present and Future of ZrO2 Nanostructure
as Reservoir for Drug Loading and Release. Coatings, 13(7), 1273. doi:10.3390/
coatings13071273

Ramezani, M., Mohd Ripin, Z., Pasang, T., & Jiang, C.-P. (2023). Surface Engineering
of Metals: Techniques, Characterizations and Applications. Metals, 13(7), 1299.
doi:10.3390/met13071299

Sahoo, J., Sarkhel, S., Mukherjee, N., & Jaiswal, A. (2022). Nanomaterial-
Based Antimicrobial Coating for Biomedical Implants: New Age Solution for
Biofilm-Associated Infections. ACS Omega, 7(50), 45962—-45980. doi:10.1021/
acsomega.2c06211 PMID:36570317

Saxomiddino’g’li,Z.S., & Marg‘uba, Y. (2023). Anticorrosive Materials: Safeguarding
the Future of Infrastructure. Journal of Universal Science Research, 1(7), 71-76.

Sheta, S. M., & El-Sheikh, S. M. (2022). Nanomaterials and metal-organic frameworks
for biosensing applications of mutations of the emerging viruses. Analytical
Biochemistry, 648, 114680. doi:10.1016/j.ab.2022.114680 PMID:35429447

Simos, Y. V., Spyrou, K., Patila, M., Karouta, N., Stamatis, H., Gournis, D., Dounousi,
E., & Peschos, D. (2021). Trends of nanotechnology in type 2 diabetes mellitus
treatment. Asian Journal of Pharmaceutical Sciences, 16(1), 62-76. doi:10.1016/].
ajps.2020.05.001 PMID:33613730

Solanki, R., Shankar, A., Modi, U., & Patel, S. (2023). New insights from
nanotechnology in SARS-CoV-2 detection, treatment strategy and prevention.
Materials Today. Chemistry, 29, 101478. doi:10.1016/j.mtchem.2023.101478
PMID:36950312

Subbaiyan, R., Ganesan, A., & Varadharajan, V. (2023). Bioprospecting and
Exploration of the Natural Antifouling Approaches against Marine Foulers. Journal
of Pure & Applied Microbiology, 17(3), 1374—1390. doi:10.22207/JPAM.17.3.02

Sundeep, D., Varadharaj, E. K., Umadevi, K., & Jhansi, R. (2023). Role of
Nanomaterials in Screenprinted Electrochemical Biosensors for Detection
of COVID-19 and Post-Covid Syndromes. ECS Advances, 2(1), 016502.
doi:10.1149/2754-2734/acb832

225



John Mathew (johntsadom@gmail.com) Jownloaded: 3/30/2024 11:18:31 PN

P Address: 197.210.63 3¢

Properties and Characteristics of Nanocoatings

Tanaka, Y. (2023). Photoprotective Ability of Sunscreens against Ultraviolet, Visible
Light and Near-Infrared Radiation. Optics and Photonics Journal, 13(6), 140-146.
doi:10.4236/0pj.2023.136012

Thwala, L. N., Ndlovu, S. C., Mpofu, K. T., Lugongolo, M. Y., & Mthunzi-Kufa, P.
(2023). Nanotechnology-Based Diagnostics for Diseases Prevalent in Developing

Countries: Current Advances in Point-of-Care Tests. Nanomaterials (Basel,
Switzerland), 13(7), 1247. doi:10.3390/nano13071247 PMID:37049340

Visan, A. L., & Cristescu, R. (2023). Polysaccharide-Based Coatings as Drug
Delivery Systems. Pharmaceutics, 15(9),2227. doi:10.3390/pharmaceutics 15092227
PMID:37765196

Vishvakarma, V., Kaur, M., Nagpal, M., & Arora, S. (2023). Role of Nanotechnology
in Taste Masking: Recent Updates. Current Drug Research Reviews, 15(1), 1-14.
doi:10.2174/2589977514666220526091259 PMID:35619251

Wasti, S., Lee, I. H., Kim, S., Lee, J. H., & Kim, H. (2023). Ethical and legal
challenges in nanomedical innovations: A scoping review. Frontiers in Genetics,
14, 1163392, doi:10.3389/fgene.2023.1163392 PMID:37252668

Yang,G.,Zhang,Z.,Li,C., & Hu,J. (2023). A facile approach to fabricate omniphobic
and robust polyurethane coatings for anti-smudge, anti-ink. Progress in Organic
Coatings, 179, 107488. doi:10.1016/j.porgcoat.2023.107488

Yao, L., & He, J. (2014). Recent progress in antireflection and self-cleaning
technology—From surface engineering to functional surfaces. Progress in Materials
Science, 61, 94-143. doi:10.1016/j.pmatsci.2013.12.003

Yao, Y., Zhou, Y., Liu, L., Xu, Y., Chen, Q., Wang, Y., Wu, S., Deng, Y., Zhang, J.,
& Shao, A. (2020). Nanoparticle-Based Drug Delivery in Cancer Therapy and Its
Role in Overcoming Drug Resistance. Frontiers in Molecular Biosciences, 7, 193.
doi:10.3389/fmolb.2020.00193 PMID:32974385

Yong, L. X., & Calautit, J. K. (2023). A Comprehensive Review on the Integration
of Antimicrobial Technologies onto Various Surfaces of the Built Environment.
Sustainability (Basel), 15(4), 3394. doi:10.3390/su15043394

Yusuf, A., Almotairy, A. R. Z., Henidi, H., Alshehri, O. Y., & Aldughaim, M. S.
(2023). Nanoparticles as Drug Delivery Systems: A Review of the Implication of

Nanoparticles’ Physicochemical Properties on Responses in Biological Systems.
Polymers, 15(7), 1596. doi:10.3390/polym15071596 PMID:37050210

226



John Mathew (johntsadom@gmail.com) Jownloaded: 3/30/2024 11:18:31 PN

P Address: 197 210 53 35

Properties and Characteristics of Nanocoatings

Zambonino, M. C., Quizhpe, E. M., Mouheb, L., Rahman, A., Agathos, S. N.,
& Dahoumane, S. A. (2023). Biogenic Selenium Nanoparticles in Biomedical
Sciences: Properties, Current Trends, Novel Opportunities and Emerging Challenges
in TheranosticNanomedicine. Nanomaterials (Basel, Switzerland), 13(3), 424.
doi:10.3390/nano13030424 PMID:36770385

Zhang, Y., Ma, X., Yang, M., Lan, D., Li, X., Gao, Z., & Ji, T. (2023). Ablation
resistance of ethylene propylene diene monomer insulation materials reinforced with
liquid hyperbranched polycarbosilane coated aramid fibers. Polymer Degradation
& Stability, 217, 110510. doi:10.1016/j.polymdegradstab.2023.110510

ADDITIONAL READING

Canney, P. A., Moore, M., Wilkinson, P. M., & James, R. D. (1984). Ovarian cancer
antigen CA125: A prospective clinical assessment of its role as a tumour marker.
British Journal of Cancer, 50(6),765-769.doi:10.1038/bjc.1984.254 PMID:6208925

Das, J., Ivanov, 1., Sargent, E. H., & Kelley, S. O. (2016). DNA clutch probes for
circulating tumor DNA analysis. Journal of the American Chemical Society, 138(34),
11009-11016. doi:10.1021/jacs.6b05679 PMID:27513828

Skoulidis, F., Li, B. T., Dy, G. K., Price, T. J., Falchook, G. S., Wolf, J., Italiano,
A., Schuler, M., Borghaei, H., Barlesi, F., Kato, T., Curioni-Fontecedro, A., Sacher,
A., Spira, A., Ramalingam, S. S., Takahashi, T., Besse, B., Anderson, A., Ang,
A., ... Govindan, R. (2021). Sotorasib for Lung Cancers with KRAS p. G12C
Mutation. The New England Journal of Medicine, 384(25),2371-2381.doi:10.1056/
NEJMo0a2103695 PMID:34096690

227



