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Abstract:

The scientific field devoted the importance of studying nanotechnology,
which characterizes nanoparticles and their multi-purpose functions, especially
nanomedicine techniques. The review focused on newer technologies in biomedical
applications as a drug vector in cancer treatment. To occupy the center stage on most
of the biological vectors of drugs for the treatment of cancer. Practically, chemical
treatments have harm as they target cancerous and non-cancerous cells alike, the
solubility is almost non-existent, and the inability of chemotherapy to penetrate
cancerous cells, which opens the way for this technique with clear prospects for the
aforementioned purpose. The ability to selectively deliver nano-drugs to targeted
cancer cells in an optimal manner and to avoid non-specific interactions with healthy
cells. The current review focuses on ways to improve the size, shape, and properties
of nanomaterials that can be exploited in cancer therapy. The successful treatment of
nanocarriers for cancer can be designed for the future as nanotherapies.

Introduction

One of the most recent and pioneering medical applications that bear several
directions in cellular therapy is nanotechnology (Yan, et al., 2019 ; Al-saidi et al,
2022). There are countless studies, whether by industrial methods or by green
methods, using organic compounds. (Proteins, sugars, lipids, Pac-Tria, fungi, and
viruses) (de Marco et al., 2019), inorganic substances (Ag, Au, Ti, Zn, Co, etc.) and
also by volcanic eruptions and weathering. NPs are synthesized by physical, chemical
and biological methods. The physical and chemical methods are very expensive
(Khan et al., 2022). Biological methods for the synthesis of NPs will help remove
harsh processing conditions, by allowing synthesis at physiological pH, temperature
and pressure and at the same time at minimal cost (Lade & Shanware, 2020). A large
number of microorganisms have been found to be competent to synthesize inorganic
NPs, both inside and outside the cell (Sumanth, et al., 2020).

The completely new and improved properties within the range of 100
nanometers (nanometers) or less have entered the present application of the widest
sections and this is what distinguishes them from the properties of larger particles
(Chaturvedi & Dave, 2020 ; Hassan et al, 2022). They are usually produced based on
specific properties including size, shape, distribution and surface morphology. These
applications showed characteristic colors and properties with the variation of size and
shape, which can be utilized in bioimaging implementation (Wang et al., 2020).
Nanotechnology is the main support in dealing with materials and creating structures
and systems at the atomic and molecular level (Ariga, 2021) ; Dastani, 2019). This
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technology contributes to giving the material unique properties at sub-atomic scales to
create unique or improved materials and products (Aljamali et al., 2021).

In the second half of 1980s to the early 1990s a number of important discoveries and
inventions was made, which created an essential impact on the further development of
nanotechnology (Zin et al., 2021). Since then, a considerable intensification of
nanotechnological researches and designs is underway, the number of publications on
nanotechnological subjects increases sharply, practical application of nanotechnology
expands; project financing in nanotechnology increases significantly, as well as the
number of organizations and countries involved in it (Wanget et al., 2019).

In 2001 the National Nanotechnological Initiative (NNI) of the USA was approved.
The principal idea of this program was formulated as follows: ‘“National
Nanotechnological Initiative defines the strategy of interaction between federal
departments of the USA for the purpose of prioritizing nanotechnology development,
which should become a basis for the economy and national security of the USA in the
first half of the 21st century» (Forestal et al., 2022 ; Hartshorn & Morris 2019).
Recently, several synthesis methods have been developed to lay the basic building
block for introducing it within the scope of practical implementation and
manufacturing more unique and exciting materials instead of incorporating the use in
the traditional form whose particle size is less than 100 nm to successive luminal
fields of interest due to its wonderful properties with multiple applications compared
to its bulk counterparts. Research on particle size, shape, and surface properties of a
material is one of the major important areas of properties of NPs for targeted
applications in broad fields of science (Dutta et al., 2021; Guo & Jin, 2019).

“Biolab” is the green way to manufacture pure materials using a bio-reducing medium
that is sustainable, economical, easy to use, fast and environmentally friendly with the
efficiency to produce pure metal and metal oxide particles at the nanometer scale
using a biomimetic approach. (Fein, 2020),

Microorganisms, such as bacteria, fungi, yeast, plant extracts and waste
materials acted as eco-friendly factories for the synthesis of nanomaterials with
prepared applications (Kaur et al., 2022). Professionally, the synthesis of
nanomaterials on the green method has become the latest in the availability of the
aforementioned biological sources, in addition to reducing the use of toxic chemicals.
These microorganisms involved in the synthesis of these nanomaterials also
demonstrate the size, shape, and functional groups involved in the synthesis and
application of nanomaterials (Kumar et al., (2021).

GA

Nanotechnology racing

In the current century, nanotechnology is the turning point in technological
medicine in particular and the technical advance of various fields in general. Where it
started from the pathological diagnosis, especially the scaling of the diseased
condition and its treatment (Huang et al., 2018 ; Thangadurai,. 2020) , which called
on governments to develop strategies and organizational plans to keep pace with the
fierce competition between governments to take the closest position to the fore in the
hierarchy of advancement (Adir et al., 2020).

In the second half of the eighties to the early nineties, a number of important
discoveries and inventions were made, which created a fundamental influence on the
further development of nanotechnology. Since then, a significant intensification of
nanotechnology (Riaz et al., 2021).
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Research and designs are in progress, the number of publications on nanotechnology
topics is increasing sharply, and the practical application of nanotechnology is
expanding; Funding for projects in the field of nanotechnology is increasing
significantly, as well as the number of organizations and countries participating in it
(Vurro et al., 2019; Falchi, et al., 2018).

In 1991, the first Nanotechnology Program of the National Science Fund was

started in the USA (Doubleday & Viseu, 2019).
In 2001 the National Nanotechnology Initiative (NNI) of the USA was approved. The
main idea of this program is formulated as follows: “The National Nanotechnology
Initiative defines the strategy of interaction between the federal departments in the
United States of America for the purpose of giving priority to the development of
nanotechnology, which should become the basis for the economy and national
security of the United States of America in the first half of the twenty-first century
(Merzbacher, 2020).

During 1996-1998, prior to the approval of the NNI, a special commission of
the American Center for Global Technology Assessment monitored and analyzed the
development of nanotechnology in all countries and published survey newsletters on
the basic trends of development and scientific, technical and management
achievements (Fogelberg, 2019). experts in the United States. In 1999, the Interbranch
Group Session on Nano-sciences, Nanoengineering and Nanotechnology (IWGN)
took place, with the result that research in the field of nanotechnology for the next ten
years was anticipated. In the same year, the conclusions and recommendations of the
IWGN were supported by the Presidential Council on Science and Technology
(PCAST), as the NNI was formally approved in 2000 (Ryzhenkov & Inshakova,
2019). From 1987 established research in nanomaterials to the most technologically
booming years 2006 to 2020, catalytic research in nanotechnology was one of the four
most priority programs (Sanchez, et al., 2018).

Activation of NPs for high-throughput biomedical applications. Attracting the
most efficient number of scientists to the field of advanced sciences with
nanotechnology, for practical, especially medical, practical briefing (Chen et al.,
2022) The unique chemical and physical properties have stimulated a growing interest
in the field of nanoscience to synthesize NPs from various materials including noble
metals such as Ag, Au, Pd, Pt, magnetic materials (such as Co, CoPt, CoFe204,
Fe304, FePt) and semiconductors (such as CdSCdSe and ZnS) (Nouri, 2022).. and
InP, PbS, Si and TiO2) and their possible combinations (Giri et al., 2022). NPs are
specifically and comprehensively used as parameters, drug vector, trace agents,
genetic vector, diabetes, cancer, hyperthermia therapies, contrast agents in magnetic
resonance imaging (MRI) etc (Malik & Mukherjee, 2018). for applications. The use
of NPs medically depends on several things, they must have certain criteria such as
fluorescent staining, have no cytotoxicity, non-specific reactivity to plasma proteins,
evasion of the endothelial re-epithelial system (RES) depending on the application,
under physiological condition, they must also It has good colloidal stability in a wide
range of pH, and these are the most important things that are highlighted in the
pharmaceutical production and the practical application of any medical drug, whether
it is of a therapeutic, preventive or diagnostic quality at the physiological or molecular
level (Khalili et al., 2022); (Pang et al., 2020).
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The ionic ligands
It is one of the most important chemical conditions to allow NPs to continue pairing.
The physiological salt concentration should be around 100 mM (Fu et al., 2019;
Zhang et al., 2021). as free ions may be lost during steric re-conjugation and NPs such
as citric acid/citrate or phosphoric acid/phosphate can easily lose protons and exhibit a
pH-sensitive property such as protonation/deprotonation affecting The surface charge
that leads to the salting out of the NPs (Guru Prasad, 2019) ; Mertins, 2020).
However, this strategy in stereochemical recombination is not valid for biomedical
application. It is an alternative strategy for ionic stability of NPs to prevent
aggregation by giving a physical barrier to superior NPs (Zhao et al., 2020). This kind
of performance can be achieved by coating the bonding envelope on the NPs or
embedding the NPs within appropriate polymer or inorganic matrices (Shi et al.,
2022). This allows the NPs to come into contact and aggregate which helps in
increasing the hydrodynamic radius of the NPs and thus makes it suitable for in vivo
applications with a longer turnover time in the bloodstream (Zhou et al., 2021). To
achieve NPs for desired applications, considerations must be taken of several
important properties of synthesized NPs such as:
1. lonic stabilization
2. Steric stabilization
3. Polymeric ligands
4. Small-molecule ligands
5. Phase transfer (PT)
6. Ligand exchange
7. Ligand addition
8. Effects of the ligand shell
9. Type of biofunctionalization
10. Type of coupling strategies for biofunctionalization (Duan et al., 2018 ; Aslam et
al., 2021).
The choice of method for preparing the nanomaterial determines the advantages that
the particles will have, such as increased surface-to-volume ratio as well as magnetic
properties, and depending on the cellular targets, medical purpose or any interesting
application they will be categorized into different engineered nano-systems (Dinesha
etal., 2021; Hakke et al., 2021).
Cancer medication by type I (magnetic NPs (MNPs))
The topic of concern now in the biomedical application of cancer is the structuring of
NPs with magnetic properties to possess excellent stimulation of biological response,
which was the focus of interest as the first proposed for biomedical application. Their
inclusion in the treatment pathways of various diseases highlights the growing trend
towards integrating new biotechnologies into health-care (Mertz et al., 2020).; He et
al., 2021).
The primary function of Superparamagnetic NPs (SPNs) is to produce a localized
thermal effect that leads to the breakdown of bacterial biofilms and cancer cells.
Furthermore, through architectural disruption of bacterial membranes, S. pneumoniae
can sensitize bacterial cells that are resistant to antibacterial compounds (Dong et al.,
2019; Liu et al., 2019).
The magnetic property of NPs is to overcome the light, and MNP can convert external
electromagnetic energy into controlled heat circulating in most directions of biology
and medicine due to the property of local temperature control in nanoscale by remote
W
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control method (Nawaz et al., 2018). This is due to the nature of biological molecules
such as DNA and transmembrane proteins that have similar stereotyped structures that
influence MNPs to specifically catalyze or activate target molecules in a sensitizing
manner at the molecular level. MNPs have been extensively studied specifically for
the type of cancer using heat therapy (Mikocziova et al., 2021). The architecture of
cancer cells is degraded by the heat emitted by the MNPs which is a cascade of
shocks and the generated heat can stop the cancer cells and return to their state for
anticancer activities (Cardoso et al., 2018). This remarkable potential has made it a
strong candidate for clinical applications specifically for prostate cancer and gliomas
without serious side effects. Recently, researchers in biomedical applications have
begun to automatically use MNPs as inducible components of various biological
systems such as cell signal trafficking, cargo delivery by magnetically actuated NPs,
to heat-sensitive activation of transmembrane receptors by NPs, and production of
proteins by gene expression studies (Shrestha et al., 2022).;( Zhong et al., 2022).

Thermal magnetization NPs in drug delivery

Several decades ago, after a series of experiments, and after using several experiments
to stimulate and release loaded particles under controlled physiological conditions,
including pH, ionic levels, glucose levels, changing enzyme levels, different thiol
states, and hypersensitive or different immune stimuli. molecular bonds. Under these
conditions, MNPs induce effective target drug delivery by modulating bi-molecular
interactions such as contraction, contraction, and cleavage of target molecules (Singh
et al.,, 2022 ; Gulfam et al., 2019). With this intriguing new approach, many new
molecules such as siRNA, aptamers, chemotherapeutic agents, antibodies, and cell
membrane escaping peptides can be used in various applications and have a future for
remotely controlled cellular activities by designing MNPs with novel characteristic
properties (Dong et al., 2019 ; Subhan & Torchilin, 2020)..Expand its potential to the
whole body to provide appropriate therapy for different biological systems, and
spherical therapy for the biological system. In terms of therapies, NPs play a
potentially large role (Tabish et al., 2020).

NPs can also be designed to deliver selective drugs and genes to target organs or
tissues, thus reducing the exposure of healthy tissues to drugs or genes. Moreover,
some nanomaterials are used in heat therapy (Raj et al., 2021). Several classes of NPs,
namely liposomes, magnetic and metalloids, are currently under clinical trials for
cancer thermotherapy (Tan et al., 2020) Magnetic NPs (MNPs) are designed to be
heated under a high-frequency magnetic field to induce cancer cell death. Research is
progressing further in the fight against cancer by targeting cancer stem cells (CSCs)
(Dong et al., 2019). Infect, CSCs can not only play a major role in cancer initiation,
development and drug resistance, but chemotherapy drugs may increase the fraction
of CSCs in a tumor, allowing these cells to survive and evade distant sites (Zhou et
al., 2021).

In this battle against CSCs, MNPs have shown encouraging results. For
example, the magnetic hyperthermia transduced by superparamagnetic iron oxide NPs
(SPION) in the alternating current magnetic field reduced or eliminated CSC
population (Najafi et al., 2019). The combination therapy of monoclonal antibody and
paclitaxel loaded iron oxide magnetic NPs against cancer stem-like cell activity in
multiple myeloma, led to significant reduction of tumor growth in a preclinical study
(lannazzo et al., 2020).
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NPs have a large and obvious role in therapies. This is done by designing NPs as drug
and gene-selective transporters to target organs or tissues, without exposure to healthy
tissues of drugs or genes (Filipczak et al., 2021). As well as the use of some
nanomaterials in heat treatment. Several classes of NPs, namely liposomes, magnetic
and metalloids, are currently under clinical trials for cancer thermotherapy (Tan et al.,
2020). Magnetic NPs (MNPs) are designed to be heated under a high-frequency
magnetic field to increase the rate of cancer cell death. Research is progressing further
in the fight against cancer by targeting cancer stem cells (CSCs) (Dong et al., 2019).
Indeed, CSCs are not only involved in cancer initiation, development and drug
resistance, but chemotherapy drugs may increase the fraction of CSCs in a tumor,
allowing these cells to survive and evade distant sites. In this fight against CSCs,
MNP has shown encouraging results. For example, the magnetic temperature of
superparamagnetic iron oxide NPs (SPION) in the alternating current magnetic field
reduced or eliminated CSC counts. Combined treatment of monoclonal antibodies and
paclitaxel-loaded iron oxide magnetic NPs against CSC activity in multiple myeloma,
significantly reduced tumorigenicity.
The objective of applying nanotherapy in medicine is to improve detection as well as
increase the effectiveness of cancer medicine and reduce the systemic toxicity
associated with this treatment (Soltani et al., 2021). It is important that the therapeutic
agents arrive and can be concentrated at the target sites. Another advantage of
nanomedicine in cancer treatment is personalized medicine where we can review the
treatment results in the patient and plan the next treatment or decide to repeat the
same treatment session (personalized medicine) (Milewska et al., 2021). Innovative,
multifunctional hybrid NPs combine therapeutic and visualization capabilities for
future use in simultaneous magnetic resonance imaging and treatment strategies based
on targeted drug design, magnetic hyperthermia, or magnetic mechanical actuation
(Montiel Schneider et al., 2022).
SPIONs are used in medical imaging, tumor targeting, drug delivery, and cancer
treatment. The sizes, shapes, and surface properties of SPIONs can be engineered to
improve targeting efficiency, drug delivery, MRI contrast, responses to external
magnetic fields and reduce their toxicity as well as nonspecific cellular uptake.
Successful application of MRI and some clinical findings from SPIONs could pave
the way for advanced therapeutic use in clinical applications (Palanisamy & Wang,
2019).
Combustible polymers
Over the past few decades, there has been much research on the controlled release of
medications employing drug delivery systems. Drug delivery methods can increase
the bioavailability, specificity of targeting, solubility, or dispersibility of hydrophobic
medications, resulting in fewer negative side effects. Due to their ability to be
manipulated to assemble into a range of nanostructures, including vesicles, micelles,
and solid core particles, polymers have been extensively investigated for drug
administration. (Al-Musawi et al., 2020 ; Dong et al., 2019).
Due to its propensity to magnify reactions to stimuli, CPs are very desirable for a
variety of applications, including sensors. CPs are therefore very desirable for a
variety of applications including sensors responsive plastics and coatings, lithography,
and medication delivery because they have the capacity to enhance reactions to
stimuli (Zhang & Travas-Sejdic, 2021). Few research has so far looked at CPs
potential for drug delivery. To combat th& research of micelles made of poly (ethyl
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glyoxylate) (PEtG)-PEG block copolymers was recently published. Ethyl glyoxylate
is created when PEtG depolymers, and it is then hydrolyzed to produce ethanol and
glyoxylic acid (Zeglio et al., 2019).

Glyoxylic acid is a metabolic intermediate that the liver can handle and should be safe
in small doses. It was thought that initiating PEtG degradation would lead to drug
erosive release from the PEtG domains and fast drug release, leaving drug-loaded
PLA for sustained drug release (Fan, 2018). Due of its quick UV light response, 6-
Nitroveratryl carbonate capped PEtG was chosen as the perfect model system.
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(@) Depolymerization scheme for PEtG. (b) Chemical structures of thestimuli-
responsive and control PEtGs. (Mishra et al., 2022).
Zwitterionic polymers
Additionally, nanoparticles have been created that exhibit a pH-dependent shift in
surface charge. Zwitterionic polymers are one of the most often studied systems
because they feature cationic and anionic groups that regulate surface charge in
response to pH (Blackman et al., 2019). These zwitterionic polymers have a positive
charge at an acidic pH and a negative charge in a basic pH. However, these
zwitterionic polymers grow more hydrophobic and are generally neutral at neutral pH,
with balanced populations of positive and negative components. But once within
tumor cells, the equilibrium between positive and negative charges will be upset,
leading to conformational changes that make it easier for the medicine to be released
(Harijan & Singh, 2022); (Ching et al., 2020).
The carbonized zwitterionic polymer was combined with a photothermal dye (IR 825)
to create the nanoparticles. These nanoparticles showed dimming of fluorescence
before to aggregating in the tumor location as a result of the hydrophobic interaction
with neutral pH and — stacking (Liu et al., 2013). The release of IR 825 and regained
fluorescence were caused by the little pH shift in TME, which allowed the charge of
the nanoparticles to be changed. These nanoparticles can be employed for
photothermal treatment and diagnostics at the same time (Yang et al., 2019).
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Electrochemical potential-responsive nanoparticles

Electrically triggered medication delivery devices have attracted increased interest
recently in the context of cancer treatment. Utilizing materials whose dipole moment
varies spontaneously or compounds that exhibit redox properties when an external
current is introduced might accomplish this. Different electro-responsive materials,
such as conducting polymers, metal nanoparticles, and nanocomposites, among
others, are used to create electro-responsive drug delivery systems. The pace at which
pharmaceuticals are delivered depends on the application and the conductive materials
used (Das et al., 2020.; (Ji et al., 2019).

These electric signals may be produced and regulated easily, and they can also be
used to induce the release of molecules at the target location in pulse, sustained, or
on-demand fashion. Different factors, including charge density, electrodes, electrolyte
concentration, hydrophilicity of the electro-responsive material, presence of ionisable
molecules in the system, in-vivo pH, and aqueous medium composition, impact the
electro-responsiveness (Dong et al., 2019 ; (HADI & ABOOD, 2022). The variation
in thin film thickness affects the amount of loaded medicines. When the film is thin,
the medication is released more quickly but is held in the film for a shorter period of
time (Song et al., 2019). The capacity of a loaded drug will rise if the film thickness is
greater, however since it is difficult to release the drug from the inner film, a large
electric current must be provided (Puiggali-Jou et al., 2019).

Due to the thin film's volume to surface ratio characteristic, nanoparticles are
integrated into it to increase the loading capacity of drugs. Weaver et al. created
dexamethasone-loaded polypyrrole nanocomposites using graphene oxide. Due to its
great stability, graphene oxide serves as a nanocarrirer and increases the amount of
drug put into nanocomposite film (Caldas et al., 2020 ; Bansal et al., 2020). The
electrical reaction causes the medication to release from the thin nanocomposite layer.
Paclitaxel-loaded magentoelectric nanoparticle (CoFe204@BaTiO3) was used by
Rodzinski et al. as a treatment for ovarian cancer. He showed how some of the
nanoparticles detected in the target region compare to a current when d.c current is
applied (Chauhan, 2022); (Lakshani Randitha, 2018). Many biological systems
already have redox potential gradients in their intracellular and extracellular
environments, thus if we use a weak redox conductive substance as a nanocarrier like
DDS the efficiency (Casillas-Popova et al., 2022).

NIR light-based photo-responsive materials
Due to its numerous benefits, including its non-invasiveness, high spatial resolution,
ability to regulate temperature, convenience, and ease of handling, light is utilized as
an external stimulus in a variety of biological applications, including the delivery of
drugs (Chen et al., 2021). Systems that use NIR to administer drugs have greater
advantages than those that use other stimuli. Because NIR (750-1200 nm) is safer for
cells and tissues than UV light and has better tissue penetration, it is a possible carrier
for medication delivery to specific sites. In drug delivery systems, NIR light causes a
variety of photoreactions, including photoisomerization, photolysis, photocoupling,
photopolymerization, and photothermal (Dai et al., 2019).
Two photon absorption, upconverting nanoparticles, and photothermal mechanisms
are the key foci of these photoreactions. Drug distribution by photochemical means
(PCDD) is reliant on the speed of covalent cleavage caused by NIR light (Wang et al.,
2022). PCDD needs enough energy to %iak covalent bonds, hence this technique
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should include molecules that easily break when exposed to NIR light, such as ester,
aldehydes, and carboxylic acids. Because of the vibrating action, the photo-thermal
response mostly transforms light energy into thermal energy (Dong et al., 2019). The
photo-thermal drug delivery system uses a variety of nanomaterials, including carbon-
based nanomaterials, metal oxide nanoparticles, grapheme-based nanomaterials, and
NIR absorption dyes (Sajjadi et al., 2021). Gold nanoshell-coated betulinic acid
liposomes (AuNS-BA-Lips), created by Liu et al., exhibit regulated drug release with
a synergistic impact of chemo-therapy and thermal-therapy, and can decrease tumor
growth by up to 83.02% (Zhou et al., 2022 ; Abid Ali Baker et al., 2007).

When tested on U-87 MG cancer cells, a nanocomposite comprising spiropyran-
functionalized amphiphilic polymers and upconversion nanoparticles (UCNPS) loaded
with doxorubicin destroyed 60% of the cancer cells (Jin et al., 2021). Two photon
fluorophores with two photon absorption have been reported by Jonas et al. They are
suitable for FRET to photoisomerize azobenzene and mesoporous nanosilica and are
loaded with the anticancer drug captothecin, which exhibits controlled release by two
photon triggerred photoisomerzation and kills the cancer cells (Raza et al., 2019;
Wang et al., 2022).

Nanoparticles-vehicles to target angiogenesis

It deals with the development of fresh blood vessels from older ones. Some tumor
forms have a unique characteristic whereby they will not even grow to a size of 2 mm
without angiogenesis (Silva et al., 2018). Inflammation, tumor recurrence, a high
degree of metastasis, and a shorter life span are all associated with angiogenesis and
are caused by the overexpression of angiogenic growth factors in an aberrant
condition and the lack of angiogenic inhibitors (Okano et al., 2019).
Anti-angiogenesis treatment is based on the use of either medications that stop the
growth of new blood vessels feeding the tumor or drugs that kill the tumor already
present (Al-Ostoot et al., 2021 ; Al-Mayahi et al., 2008).

Endostatin, angiostatin, and TNP-470 are examples of NPs coated medications that
must either block the stages involved in blood vessel development for tumor growth
or destroy already existing blood vessels as part of the NPs directed antiangiogenesis
chemotherapeutic mechanism based on delivered NPs (e.g., combretasta) (Liang et
al., 2021 ; Baker et al., 2009).

Conclusions and future perspectives

Cancer treatment based on NPs is in in its infancy but has a lot of promise. By altering
the approach of numerous therapeutic applications, nanotechnology has changed
cancer therapy. This created a remarkable relevance for particularly identifying cancer
kinds through the delivery of safe and effective systems and the tagging of active
chemicals. To get around the drawbacks of traditional chemotherapies, certain
formulations based on nanotechnology have been released on the market, and many
more are now undergoing clinical studies. To increase a person's chance of survival,
active or passive drug delivery devices can avoid the majority of chemotherapy
adverse effects. A nanotechnology has also been deeply involved in nanomedicine as
a result of the precise information about how NPs-mediated lingering safety problems
including toxicity and immune response the prosperous.

— ) em—

URL: http://www.uokufa. eduﬁoumols/mdex php/ajb/index
http://iasj.net/iasj?func =issues&jld=129&uilanguage=en

Email: biomgzn.sci@uokufa.edu.iq
| C—  —



R
K‘T’i}

Al-Kufa University Journal for Bi@iggy / VOL.14 / NO.3 / Year: 2022
Print ISSN: 2073-8854 Online ISSN: 2311-6544

Reference
Yan, S., Zhao, P., Yu, T., & Gu, N. (2019). Current applications and future prospects
of nanotechnology in cancer immunotherapy. Cancer biology & medicine, 16(3), 486.
Al-saidi, M. H., & Hadi, W. H. (2022). Review The green method of preparing
nanoparticles and its applications in the field of biology. Al-Kufa University Journal
for Biology, 14(2).
de Marco, B. A., Rechelo, B. S., Tétoli, E. G., Kogawa, A. C., & Salgado, H. R. N.
(2019). Evolution of green chemistry and its multidimensional impacts: A
review. Saudi Pharmaceutical Journal, 27(1), 1-8.
Khan, F., Shahid, A., Zhu, H., Wang, N., Javed, M. R., Ahmad, N., ... & Mehmood,
M. A. (2022). Prospects of algae-based green synthesis of nanoparticles for
environmental applications. Chemosphere, 293, 133571.
Lade, B. D., & Shanware, A. S. (2020). Phytonanofabrication: methodology and
factors affecting biosynthesis of nanoparticles. In Smart Nanosystems for
Biomedicine, Optoelectronics and Catalysis. IntechOpen.
Sumanth, B., Lakshmeesha, T. R., Ansari, M. A., Alzohairy, M. A., Udayashankar, A.
C., Shobha, B., ... & Almatroudi, A. (2020). Mycogenic synthesis of extracellular zinc
oxide nanoparticles from Xylaria acuta and its nanoantibiotic potential. International
Journal of Nanomedicine, 15, 8519.
Chaturvedi, S., & Dave, P. N. (2020). Application of nanotechnology in foods and
beverages. In Nanoengineering in the beverage industry (pp. 137-162). Academic
Press.
Hassan, E., Al-saidi, M. H., Rana, J. A., & Thahab, S. M. (2022). Preparation and
Characterization of ZnO Nano-Sheets Prepared by Different Depositing
Methods. Iragi Journal of Science, 538-547.
Wang, L., Hasanzadeh Kafshgari, M., & Meunier, M. (2020). Optical properties and
applications of plasmonic-metal nanoparticles. Advanced Functional
Materials, 30(51), 2005400.
Ariga, K. (2021). Nanoarchitectonics:  what's coming next after
nanotechnology?. Nanoscale Horizons, 6(5), 364-378.
Dastani, M. M., AL-Ali, M. H., & Moradi, M. (2019). Influence of current annealing
on the magneto-impedance response of co-based ribbons arising from surface
structural improvement. Journal of Non-Crystalline Solids, 516, 9-13.
Aljamali, N. M., Thamer, A. K., & Sabea, A. M. (2021). Review on electronic
instruments and its nano-skill solicitations. Journal of Electrical and Power System
Engineering, 7(3), 11-19.
Zin, K. K. O, Aung, T., & Kyaw, Z. L. (2021). SYNTHESIS AND
CHARACTERIZATION OF NANOSCALE NICKEL OXIDE BY USING
MICROWAVE METHOD.
Wang, Z., Porter, A. L., Kwon, S., Youtie, J., Shapira, P., Carley, S. F., & Liu, X.
(2019). Updating a search strategy to track emerging nanotechnologies. Journal of
Nanoparticle Research, 21(9), 1-21.
Forestal, R. L., Lee, H. I, Pi, S. M., & Liu, S. H. (2022). Spatio-temporal clustering
analysis and technological forecasting of nanotechnology using patent
data. Technology Analysis & Strategic Management, 1-17.
Hartshorn, C. M., & Morris, S. A. (2019). Theranostics: A historical perspective of
cancer nanotechnology paving the way for simultaneous use applications.
In Nanotheranostics for cancer applications (pp. 91-105). Springer, Cham.

URL: http://www.uokufa.edu.ig/joumnals/index.php/ajb/index

http://iasj.net/iasj?func =issues&jld=129&uilanguage=en

Email: biomgzn.sci@uokufa.edu.iq
— —————



R
K‘T’i}

Al-Kufa University Journal for Bi@iggy / VOL.14 / NO.3 / Year: 2022
Print ISSN: 2073-8854 Online ISSN: 2311-6544

Dutta, A., Pan, Y., Liu, J. Q., & Kumar, A. (2021). Multicomponent isoreticular
metal-organic frameworks: Principles, current status and challenges. Coordination
Chemistry Reviews, 445, 214074.

Guo, L., & Jin, S. (2019). Stable covalent organic frameworks for photochemical
applications. ChemPhotoChem, 3(10), 973-983.

Fein, Y., Gome, G., Zuckerman, O., & Erel, H. (2020, June). My first biolab: an
inquiry-based learning system for microbiology exploration. In Proceedings of the
2020 ACM Interaction Design and Children Conference: Extended Abstracts (pp.
292-295).

Kaur, P., Singh, S., Ghoshal, G., Ramamurthy, P. C., Parihar, P., Singh, J., & Singh,
A. (2022). Valorization of Agri-Food Industry Waste for the Production of Microbial
Pigments: An Eco-Friendly Approach. Advances in Agricultural and Industrial
Microbiology, 137-167.

Kumar, S., Basumatary, I. B., Sudhani, H. P., Bajpai, V. K., Chen, L., Shukla, S., &
Mukherjee, A. (2021). Plant extract mediated silver nanoparticles and their
applications as antimicrobials and in sustainable food packaging: A state-of-the-art
review. Trends in Food Science & Technology, 112, 651-666.

Huang, W., Ling, S., Li, C., Omenetto, F. G., & Kaplan, D. L. (2018). Silkworm silk-
based materials and devices generated using bio-nanotechnology. Chemical Society
Reviews, 47(17), 6486-6504.

Thangadurai, D., Sangeetha, J., & Prasad, R. (2020). Functional bionanomaterials.
Cham: Springer International Publishing.

Adir, O., Poley, M., Chen, G., Froim, S., Krinsky, N., Shklover, J., ... & Schroeder, A.
(2020). Integrating artificial intelligence and nanotechnology for precision cancer
medicine. Advanced Materials, 32(13), 1901989.

Riaz, U., Mehmood, T., Igbal, S., Asad, M., Igbal, R., Nisar, U., & Masood Akhtar,
M. (2021). Historical Background, Development and Preparation of Nanomaterials.
In Nanotechnology (pp. 1-13). Springer, Singapore.

Vurro, M., Miguel-Rojas, C., & Pérez-de-Luque, A. (2019). Safe nanotechnologies
for increasing the effectiveness of environmentally friendly natural
agrochemicals. Pest management science, 75(9), 2403-2412.

Falchi, L., Khalil, W. A., Hassan, M., & Marei, W. F. (2018). Perspectives of
nanotechnology in male fertility and sperm function. International Journal of
Veterinary Science and Medicine, 6(2), 265-269.

Doubleday, R., & Viseu, A. (2019). Questioning Interdisciplinarity: What roles for
laboratory based social science?. In Nano Meets Macro (pp. 55-84). Jenny Stanford
Publishing.

Merzbacher, C. (2020). National Nanotechnology Initiative: A Model for Advancing
Revolutionary Technologies. In Women in Nanotechnology (pp. 121-133). Springer,
Cham.

Fogelberg, H. (2019). Historical Context of the US National Nanotechnology
Initiative. In Nano Meets Macro (pp. 29-53). Jenny Stanford Publishing.

Ryzhenkov, A. Y., & Inshakova, E. I. (2019). Formation of Legal, Regulatory, and
Informational Basis for Nanoindustry Development in Russia. In Ubiquitous
Computing and the Internet of Things: Prerequisites for the Development of ICT (pp.
251-263). Springer, Cham.

PHT
D iy IS
URL: http://www.uokufa.edu.ig/joumnals/index.php/ajb/index
http://iasj.net/iasj?func =issues&jld=129&uilanguage=en

Email: biomgzn.sci@uokufa.edu.iq
— —————



R
K‘T’i}

Al-Kufa University Journal for Bi@iggy / VOL.14 / NO.3 / Year: 2022
Print ISSN: 2073-8854 Online ISSN: 2311-6544

Nouri, M. (2022). Oxidation Behavior of Magnetic Hybrid Nanoalloys. In Handbook
of Magnetic Hybrid Nanoalloys and their Nanocomposites (pp. 1-43). Cham: Springer
International Publishing.

Chen, H., Guo, J., Wang, Y., Dong, W., Zhao, Y., & Sun, L. (2022). Bio-Inspired
Imprinting Materials for Biomedical Applications. Advanced Science, 2202038.
Malik, P., & Mukherjee, T. K. (2018). Recent advances in gold and silver
nanoparticle based therapies for lung and breast cancers. International Journal of
Pharmaceutics, 553(1-2), 483-509.

Khalili, L., Dehghan, G., Sheibani, N., & Khataee, A. (2022). Smart active-targeting
of lipid-polymer hybrid nanoparticles for therapeutic applications: Recent advances
and challenges. International Journal of Biological Macromolecules.

Pang, X., Li, D., Zhu, J.,, Cheng, J., & Liu, G. (2020). Beyond antibiotics:
photo/sonodynamic approaches for bacterial theranostics. Nano-micro letters, 12(1),
1-23.

Fu, L. H., Hu, Y. R, Qi, C., He, T., Jiang, S., Jiang, C., ... & Huang, P. (2019).
Biodegradable manganese-doped calcium phosphate nanotheranostics for traceable
cascade reaction-enhanced anti-tumor therapy. ACS nano, 13(12), 13985-13994.
Zhang, P., Guo, Z., Monikh, F. A., Lynch, I., Valsami-Jones, E., & Zhang, Z. (2021).
Growing rice (Oryza sativa) aerobically reduces phytotoxicity, uptake, and
transformation of CeO2 nanoparticles. Environmental Science & Technology, 55(13),
8654-8664.

Guru Prasad, A. L. (2019). Formulation Development of Antihypertensive Drug
Labetalol HCL Injection (Doctoral dissertation, CL Baid Metha College of Pharmacy,
Chennai).

Mertins, O., Mathews, P. D., & Angelova, A. (2020). Advances in the design of ph-
sensitive  cubosome liquid crystalline nanocarriers for drug delivery
applications. Nanomaterials, 10(5), 963.

Zhao, S., Sewell, C. D., Liu, R., Jia, S., Wang, Z., He, Y., ... & Lin, Z. (2020). SnO2
as advanced anode of alkali-ion batteries: inhibiting Sn coarsening by crafting robust
physical barriers, void boundaries, and heterophase interfaces for superior
electrochemical reaction reversibility. Advanced Energy Materials, 10(6), 1902657.
Shi, W., Yao, Q., Donghui, W., Qu, S., Chen, Y., Lee, K. H., & Chen, L. (2022).
Vapor phase polymerization of Ag QD-embedded PEDOT film with enhanced
thermoelectric and antibacterial properties. NPG Asia Materials, 14(1), 1-8.

Zhou, J., Fan, X., Wu, D., Liu, J., Zhang, Y., Ye, Z., ... & Qian, J. (2021). Hot-band
absorption of indocyanine green for advanced anti-stokes fluorescence
bioimaging. Light: Science & Applications, 10(1), 1-12.

Duan, M., Shapter, J. G., Qi, W,, Yang, S., & Gao, G. (2018). Recent progress in
magnetic nanoparticles: synthesis, properties, and
applications. Nanotechnology, 29(45), 452001.

Aslam, M., Abdullah, A. Z., & Rafatullah, M. (2021). Recent development in the
green synthesis of titanium dioxide nanoparticles using plant-based biomolecules for
environmental and antimicrobial applications. Journal of Industrial and Engineering
Chemistry, 98, 1-16.

Dinesha, P., Kumar, S., & Rosen, M. A. (2021). Effects of particle size of cerium
oxide nanoparticles on the combustion behavior and exhaust emissions of a diesel
engine powered by biodiesel/diesel blend. Biofuel Research Journal, 8(2), 1374.

P58
D g GED
URL: http://www.uokufa.edu.ig/joumnals/index.php/ajb/index
http://iasj.net/iasj?func =issues&jld=129&uilanguage=en

Email: biomgzn.sci@uokufa.edu.iq
— —————



R
K‘T’i}

Al-Kufa University Journal for Bi@iggy / VOL.14 / NO.3 / Year: 2022
Print ISSN: 2073-8854 Online ISSN: 2311-6544

Hakke, V., Sonawane, S., Anandan, S., Sonawane, S., & Ashokkumar, M. (2021).
Process intensification approach using microreactors for  synthesizing
nanomaterials—A critical review. Nanomaterials, 11(1), 98.

Mertz, D., Harlepp, S., Goetz, J., Bégin, D., Schlatter, G., Bégin-Colin, S., &
Hébraud, A. (2020). Nanocomposite polymer scaffolds responding under external
stimuli  for drug delivery and tissue engineering applications. Advanced
Therapeutics, 3(2), 1900143.

He, L., Zheng, R., Min, J., Lu, F., Wu, C., Zhi, Y., ... & Su, H. (2021). Preparation of
magnetic microgels based on dextran for stimuli-responsive release of
doxorubicin. Journal of Magnetism and Magnetic Materials, 517, 167394.

Dong, P., Rakesh, K. P., Manukumar, H. M., Mohammed, Y. H. E., Karthik, C. S.,
Sumathi, S., ... & Qin, H. L. (2019). Innovative nano-carriers in anticancer drug
delivery-a comprehensive review. Bioorganic chemistry, 85, 325-336.

Liu, Y., Shi, L., Su, L., van der Mei, H. C., Jutte, P. C., Ren, Y., & Busscher, H. J.
(2019). Nanotechnology-based antimicrobials and delivery systems for biofilm-
infection control. Chemical Society Reviews, 48(2), 428-446.

Nawaz, M., Sliman, Y., & Ercan, I. (2018). Ernandes T. Tendrio-Netot, Chariya
Kaewsanehaf, § , Abdelhamid Elaissarii[] Institute for Research and Medical
Consultations (IRMC), Imam Abdulrahman Bin Faisal University, Dammam, Saudi
Arabia,T Department of Chemistry, State University of Ponta Grossa, Ponta Grossa,
Parana, Brazil,f Univ Lyon, University Claude Bernard Lyon-1, CNRS. Stimuli
Responsive Polymeric Nanocarriers for Drug Delivery Applications: Volume 2:
Advanced Nanocarriers for Therapeutics, 37.

Mikocziova, 1., Greiff, V., & Sollid, L. M. (2021). Immunoglobulin germline gene
variation and its impact on human disease. Genes & Immunity, 22(4), 205-217.
Cardoso, V. F., Francesko, A., Ribeiro, C., Bafiobre-Lépez, M., Martins, P., &
Lanceros-Mendez, S. (2018). Advances in magnetic nanoparticles for biomedical
applications. Advanced healthcare materials, 7(5), 1700845.

Shrestha, S., Banstola, A., Jeong, J. H., Seo, J. H., & Yook, S. (2022). Targeting
Cancer Stem Cells: Therapeutic and diagnostic strategies by the virtue of
nanoparticles. Journal of Controlled Release, 348, 518-536.

Zhong, X., Dai, X., Wang, Y., Wang, H., Qian, H., & Wang, X. (2022). Copper-based
nanomaterials for cancer theranostics. Wiley Interdisciplinary Reviews: Nanomedicine
and Nanobiotechnology, e1797.

Singh, R., Sharma, A., Saji, J., Umapathi, A., Kumar, S., & Daima, H. K. (2022).
Smart nanomaterials for cancer diagnosis and treatment. Nano Convergence, 9(1), 1-
39.

Gulfam, M., Sahle, F. F., & Lowe, T. L. (2019). Design strategies for chemical-
stimuli-responsive programmable nanotherapeutics. Drug discovery today, 24(1),

129-147.
Dong, P., Rakesh, K. P., Manukumar, H. M., Mohammed, Y. H. E., Karthik, C. S,
Sumathi, S., ... & Qin, H. L. (2019). Innovative nano-carriers in anticancer drug

delivery-a comprehensive review. Bioorganic chemistry, 85, 325-336.

Subhan, M. A., & Torchilin, V. P. (2020). siRNA based drug design, quality, delivery
and clinical translation. Nanomedicine: Nanotechnology, Biology and Medicine, 29,
102239.

755
D g GED
URL: http://www.uokufa.edu.ig/joumnals/index.php/ajb/index
http://iasj.net/iasj?func =issues&jld=129&uilanguage=en

Email: biomgzn.sci@uokufa.edu.iq
— —————



Al-Kufa University Journal for Bi@iggy / VOL.14 / NO.3 / Year: 2022
Print ISSN: 2073-8854 Online ISSN: 2311-6544

Medici, S., Peana, M., Pelucelli, A., & Zoroddu, M. A. (2021, November). An
updated overview on metal nanoparticles toxicity. In Seminars in Cancer
Biology (\Vol. 76, pp. 17-26). Academic Press.

Tabish, T. A., Dey, P., Mosca, S., Salimi, M., Palombo, F., Matousek, P., & Stone, N.
(2020). Smart gold nanostructures for light mediated cancer theranostics: combining
optical diagnostics with photothermal therapy. Advanced Science, 7(15), 1903441.
Raj, S., Khurana, S., Choudhari, R., Kesari, K. K., Kamal, M. A., Garg, N., ... &
Kumar, D. (2021, February). Specific targeting cancer cells with nanoparticles and
drug delivery in cancer therapy. In Seminars in cancer biology (Vol. 69, pp. 166-177).
Academic Press.

Tan, Y. Y., Yap, P. K, Lim, G. L. X., Mehta, M., Chan, Y., Ng, S. W,, ... &
Chellappan, D. K. (2020). Perspectives and advancements in the design of
nanomaterials for targeted cancer theranostics. Chemico-biological interactions, 329,
109221.

Dong, P., Rakesh, K. P., Manukumar, H. M., Mohammed, Y. H. E., Karthik, C. S.,
Sumathi, S., ... & Qin, H. L. (2019). Innovative nano-carriers in anticancer drug
delivery-a comprehensive review. Bioorganic chemistry, 85, 325-336.

Zhou, H. M., Zhang, J. G., Zhang, X., & Li, Q. (2021). Targeting cancer stem cells for
reversing therapy resistance: Mechanism, signaling, and prospective agents. Signal
transduction and targeted therapy, 6(1), 1-17.

Najafi, M., Mortezaee, K., & Majidpoor, J. (2019). Cancer stem cell (CSC) resistance
drivers. Life sciences, 234, 116781.

lannazzo, D., Ettari, R., Giofre, S., Eid, A. H., & Bitto, A. (2020). Recent advances in
nanotherapeutics for multiple myeloma. Cancers, 12(11), 3144.

lannazzo, D., Ettari, R., Giofre, S., Eid, A. H., & Bitto, A. (2020). Recent advances in
nanotherapeutics for multiple myeloma. Cancers, 12(11), 3144.

Filipczak, N., Yalamarty, S. S. K., Li, X., Parveen, F., & Torchilin, V. (2021).
Developments in treatment methodologies using dendrimers for infectious
diseases. Molecules, 26(11), 3304.

Tan, Y. Y., Yap, P. K, Lim, G. L. X., Mehta, M., Chan, Y., Ng, S. W,, ... &
Chellappan, D. K. (2020). Perspectives and advancements in the design of
nanomaterials for targeted cancer theranostics. Chemico-biological interactions, 329,
109221.

Dong, P., Rakesh, K. P., Manukumar, H. M., Mohammed, Y. H. E., Karthik, C. S.,
Sumathi, S., ... & Qin, H. L. (2019). Innovative nano-carriers in anticancer drug
delivery-a comprehensive review. Bioorganic chemistry, 85, 325-336.

Soltani, M., Moradi Kashkooli, F., Souri, M., Zare Harofte, S., Harati, T., Khadem,
A., ... & Raahemifar, K. (2021). Enhancing clinical translation of cancer using
nanoinformatics. Cancers, 13(10), 2481.

Milewska, S., Niemirowicz-Laskowska, K., Siemiaszko, G., Nowicki, P.,
Wilczewska, A. Z., & Car, H. (2021). Current trends and challenges in
pharmacoeconomic aspects of nanocarriers as drug delivery systems for cancer
treatment. International journal of nanomedicine, 16, 6593.

Montiel Schneider, M. G., Martin, M. J., Otarola, J., Vakarelska, E., Simeonov, V.,
Lassalle, V., & Nedyalkova, M. (2022). Biomedical Applications of Iron Oxide
Nanoparticles: Current Insights Progress and Perspectives. Pharmaceutics, 14(1), 204.

7302
GEEED ey GEEED
URL: http://www.uokufa.edu.ig/joumnals/index.php/ajb/index
http://iasj.net/iasj?func =issues&jld=129&uilanguage=en

Email: biomgzn.sci@uokufa.edu.iq
— —————

R
K‘T’i}




R
K‘T’i}

Al-Kufa University Journal for Bi@iggy / VOL.14 / NO.3 / Year: 2022
Print ISSN: 2073-8854 Online ISSN: 2311-6544

Palanisamy, S., & Wang, Y. M. (2019). Superparamagnetic iron oxide nanoparticulate
system: synthesis, targeting, drug delivery and therapy in cancer. Dalton
transactions, 48(26), 9490-9515.

Al-Musawi, S., Albukhaty, S., Al-Karagoly, H., Sulaiman, G. M., Jabir, M. S., &
Naderi-Manesh, H. (2020). Dextran-coated superparamagnetic nanoparticles modified
with folate for targeted drug delivery of camptothecin. Advances in Natural Sciences:
Nanoscience and Nanotechnology, 11(4), 045009.

Zhang, P., & Travas-Sejdic, J. (2021). Fabrication of conducting polymer
microelectrodes and microstructures for bioelectronics. Journal of Materials
Chemistry C, 9(31), 9730-9760.

Fan, B. (2018). Development and applications of polyglyoxylate self-immolative
polymers.

Mishra, B., Biswal, S., Dubey, N. C., & Tripathi, B. P. (2022). Anti (-bio) fouling
Nanostructured Membranes Based on the Cross-Linked Assembly of Stimuli-
Responsive Zwitterionic Microgels. ACS Applied Polymer Materials.

Harijan, M., & Singh, M. (2022). Zwitterionic polymers in drug delivery: A
review. Journal of Molecular Recognition, 35(1), e2944.

Zhang, P., Chen, D., Li, L., & Sun, K. (2022). Charge reversal nano-systems for
tumor therapy. Journal of Nanobiotechnology, 20(1), 1-27.

Liu, Y., Yang, K., Cheng, L., Zhu, J., Ma, X., Xu, H., ... & Liu, Z. (2013). PEGylated
FePt@ Fe203 core-shell magnetic nanoparticles: potential theranostic applications
and in vivo toxicity studies. Nanomedicine: Nanotechnology, Biology and
Medicine, 9(7), 1077-1088.

Yang, Z., Song, J., Tang, W., Fan, W., Dai, Y., Shen, Z., ... & Chen, X. (2019).
Stimuli-responsive nanotheranostics for real-time monitoring drug release by
photoacoustic imaging. Theranostics, 9(2), 526.

Das, S. S., Bharadwaj, P., Bilal, M., Barani, M., Rahdar, A., Taboada, P., ... & Kyzas,
G. Z. (2020). Stimuli-responsive polymeric nanocarriers for drug delivery, imaging,
and theragnosis. Polymers, 12(6), 1397.

Ji, D. K., Ménard-Moyon, C., & Bianco, A. (2019). Physically-triggered nanosystems
based on two-dimensional materials for cancer theranostics. Advanced Drug Delivery
Reviews, 138, 211-232.

Dong, P., Rakesh, K. P., Manukumar, H. M., Mohammed, Y. H. E., Karthik, C. S.,
Sumathi, S., ... & Qin, H. L. (2019). Innovative nano-carriers in anticancer drug
delivery-a comprehensive review. Bioorganic chemistry, 85, 325-336.

HADI, W. H., & ABOOD, A. H. (2022). Effect of ibuprofen on histological
parameters of the liver in male albino rats. Iranian Journal of Ichthyology, 9, 234-
240.

Song, C., Ben-Shlomo, G., & Que, L. (2019). A multifunctional smart soft contact
lens device enabled by nanopore thin film for glaucoma diagnostics and in situ drug
delivery. Journal of Microelectromechanical Systems, 28(5), 810-816.

Puiggali-Jou, A., Del Valle, L. J., & Aleman, C. (2019). Drug delivery systems based
on intrinsically conducting polymers. Journal of Controlled Release, 309, 244-264.
Caldas, M., Santos, A. C., Rebelo, R., Pereira, 1., Veiga, F., Reis, R. L., & Correlo, V.
M. (2020). Electro-responsive controlled drug delivery from melanin
nanoparticles. International Journal of Pharmaceutics, 588, 119773.

"3
GEEED ) GEED
URL: http://www.uokufa.edu.ig/joumnals/index.php/ajb/index
http://iasj.net/iasj?func =issues&jld=129&uilanguage=en

Email: biomgzn.sci@uokufa.edu.iq
— —————



Al-Kufa University Journal for Bi@iggy / VOL.14 / NO.3 / Year: 2022
Print ISSN: 2073-8854 Online ISSN: 2311-6544

Bansal, M., Dravid, A., Agrawe, Z., Montgomery, J., Wu, Z., & Svirskis, D. (2020).
Conducting polymer hydrogels for electrically responsive drug delivery. Journal of
Controlled Release, 328, 192-209.

Lakshani Randitha, G. L. (2018). Poly-Lactic Acid Magnetoelectric Microspheres for
Drug Release Applications.

Chauhan, P. (2022). Nanodevices for the Detection of Cancer Cells. In Smart
Nanodevices for Point-of-Care Applications (pp. 169-188). CRC Press.
Casillas-Popova, S. N., Bernad-Bernad, M. J., & Gracia-Mora, J. (2022). Modeling of
adsorption and release kinetics of methotrexate from thermo/magnetic responsive
CoFe204-BaTiO3, CoFe204-Bi4Ti3012 and Fe304-BaTiO3  core-shell
magnetoelectric nanoparticles functionalized with PNIPAm. Journal of Drug Delivery
Science and Technology, 68, 103121.

Chen, Y., Chen, N., & Feng, X. (2021). The role of internal and external stimuli in the
rational design of skin-specific drug delivery systems. International Journal of
Pharmaceutics, 592, 120081.

Dai, Y., Chen, X., & Zhang, X. (2019). Recent advances in stimuli-responsive
polymeric micelles via click chemistry. Polymer Chemistry, 10(1), 34-44.

Wang, Z., Yang, Z., Fang, R., Yan, Y., Ran, J., & Zhang, L. (2022). A State-of-the-art
review on action mechanism of photothermal catalytic reduction of CO2 in full solar
spectrum. Chemical Engineering Journal, 429, 132322.

Dong, P., Rakesh, K. P., Manukumar, H. M., Mohammed, Y. H. E., Karthik, C. S.,
Sumathi, S., ... & Qin, H. L. (2019). Innovative nano-carriers in anticancer drug
delivery-a comprehensive review. Bioorganic chemistry, 85, 325-336.

Sajjadi, M., Nasrollahzadeh, M., Jaleh, B., Soufi, G. J., & Iravani, S. (2021). Carbon-
based nanomaterials for targeted cancer nanotherapy: Recent trends and future
prospects. Journal of Drug Targeting, 29(7), 716-741.

Abid Ali Baker, H., Abdul AlRudah, T., & Hassan Hady, M. (2007). Estimation of
entrance skin exposure for patients undergoing fluoroscopic examination in
extracorporeal shockwave lithotripsy (ESWL). journal of kerbala university, 3(4),
173-176.

Zhou, T., Wu, L., Ma, N., Tang, F., Chen, J., Jiang, Z., ... & Zong, Z. (2022).
Photothermally responsive theranostic nanocomposites for near-infrared light
triggered drug release and enhanced synergism of photothermo-chemotherapy for
gastric cancer. Bioengineering & Translational Medicine, e10368.

Raza, A., Hayat, U., Rasheed, T., Bilal, M., & Igbal, H. M. (2019). “Smart” materials-
based near-infrared light-responsive drug delivery systems for cancer treatment: a
review. Journal of Materials Research and Technology, 8(1), 1497-15009.

Wang, Y., Zhang, Y., Zhang, X., Zhang, Z., She, J., Wu, D., & Gao, W. (2022). High
Drug-Loading Nanomedicines for Tumor Chemo-Photo Combination Therapy:
Advances and Perspectives. Pharmaceutics, 14(8), 1735.

Silva, C. R., Babo, P. S., Gulino, M., Costa, L., Oliveira, J. M., Silva-Correia, J., ... &
Gomes, M. E. (2018). Injectable and tunable hyaluronic acid hydrogels releasing
chemotactic and angiogenic growth factors for endodontic regeneration. Acta
biomaterialia, 77, 155-171.

Al-Mayahi, A. A. H.,, Amin Al Joher, D., Hassan Hadi, M., & Jalyl Ahmed, R.
(2008). Radioactivity level measurement of some cement samples. journal of kerbala
university, 4(4), 81-86.

735
D L) GEED
URL: http://www.uokufa.edu.ig/joumnals/index.php/ajb/index
http://iasj.net/iasj?func =issues&jld=129&uilanguage=en

Email: biomgzn.sci@uokufa.edu.iq
— —————

R
K‘T’i}




AR
5‘{‘."'\*}
S

Al-Kufa University Journal for Bi@iggy / VOL.14 / NO.3 / Year: 2022
Print ISSN: 2073-8854 Online ISSN: 2311-6544

Al-Ostoot, F. H., Salah, S., Khamees, H. A., & Khanum, S. A. (2021). Tumor
angiogenesis: Current challenges and therapeutic opportunities. Cancer Treatment
and Research Communications, 28, 100422.

Liang, P., Ballou, B., Lv, X., Si, W., Bruchez, M. P., Huang, W., & Dong, X. (2021).
Monotherapy and combination therapy using anti-angiogenic nanoagents to fight
cancer. Advanced Materials, 33(15), 2005155.

Baker, H. A. A., & Hady, M. H. (2009). Assessment of skin radiation exposure for
pediatrics examined by routine X-ray. Journal of Kerbala University, 7(2).

P33
GEED e GEEED
URL: http://www.uokufa.edu.ig/joumnals/index.php/ajb/index

http://iasj.net/iasj?func =issues&jld=129&uiLanguage=en

Email: biomgzn.sci@uokufa.edu.iq
— —————



