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Introduction

In the realm of science and technology, where advancements often
hinge on the manipulation of matter at the tiniest of scales, a remarkable
transformation is underway. At the heart of this transformation lies a
field that challenges conventional perceptions of size and redefines the
limits of possibility - nanomaterials. These materials, with dimensions
measured in billionths of a meter, have emerged as a potent force,
heralding new opportunities and innovations across a multitude of
disciplines [1, 2].

The term “nano” originates from the Greek word for “dwarf,”
and it fittingly encapsulates the essence of this field. Nanomaterials
encompass a diverse array of substances that share a common attribute:
at least one of their dimensions falls within the extraordinary range
of 1 to 100 nanometers. To put this scale in context, a single sheet of
paper is roughly 100,000 nanometers thick, while the width of a human
hair dwarfs this minuscule unit of measurement [3]. However, within
this seemingly diminutive realm resides a universe of extraordinary
potential, where the laws of physics, chemistry, and materials science
behave in unexpected and captivating ways.

The journey into the world of nanomaterials invites us to explore
the fundamental truth that size matters — not just in terms of scale, but
in the profound implications it holds for the properties and behaviors
of matter. In this exploration, we shall delve into the captivating types
of nanomaterials that have emerged, each a testament to the remarkable
shifts that occur when matter is distilled to its nano-sized essence [4, 5].

From nanoparticles, which bestow novel catalytic powers, to
nanotubes and nanofibers that stretch the boundaries of mechanical
strength, and nanocomposites that unite diverse materials to unlock
unprecedented functionalities — the panorama of nanomaterials is an
exhilarating canvas of innovation. As we navigate this landscape, we’ll
unveil the myriad applications that have already begun to transform
industries and lives [6].

Types of nanomaterials

In the intricate tapestry of nanoscience, the defining feature lies not
only in the size of the components but also in the astounding diversity
they encompass. Nanomaterials, with their unique properties arising
from their minuscule dimensions, present a spectrum of types that
continue to captivate researchers, engineers, and innovators across
a multitude of disciplines. Let us embark on a journey through the
landscape of these diverse nanomaterials, where each type unfolds a
new chapter of potential and promise.

1. Nanoparticles: shaping the microcosms

Nanoparticles, as the name suggests, are minuscule particles with
dimensions ranging from 1 to 100 nanometres. These building blocks
of the nanoworld exhibit a fascinating array of properties dictated by
their size, shape, and composition. Metallic nanoparticles, like silver
and gold, exhibit intriguing optical and catalytic properties that find
applications in diagnostics, sensors, and even targeted drug delivery
systems. Semiconductor nanoparticles, often referred to as quantum
dots, emit light with remarkable precision, opening doors to high-

resolution imaging and displays.
2. Nanotubes and nanofibers: strength in dimensions

Carbon nanotubes, resembling cylinders of carbon atoms, are one
of the most iconic structures in the nanoworld. With extraordinary
mechanical strength and electrical conductivity, they are integrated
into materials to enhance their structural integrity and conductivity.
Nanofibers, similarly, possess remarkable tensile strength and can
be tailored for applications in tissue engineering, filtration, and
lightweight composites.

3. Nanocomposites: melding worlds

Nanocomposites are materials formed by combining a matrix with
nanoscale reinforcements. These reinforcements can be nanoparticles,
nanotubes, or even nanofibers. By seamlessly blending materials
with disparate properties, nanocomposites achieve extraordinary
combinations of strength, conductivity, and thermal stability. This
versatility finds applications in aerospace, automotive, and construction
industries, revolutionizing design paradigms and material possibilities.

4. Nano porous materials: the essence of porosity

Nanoporous materials are characterized by their intricate network
of nanoscale voids or pores. These voids imbue these materials with
high surface areas, making them ideal candidates for applications in gas
storage, separation, and catalysis. From advanced water purification to
efficient gas adsorption, nanoporous materials tackle challenges central
to sustainability and environmental remediation.

5. Nanowires and nanorods: treading the thin line

Nanowires and nanorods are elongated structures with diameters
within the nanometer range. They hold immense promise in electronics,
acting as transistors in miniature circuits and enabling advancements
in nanoscale computing. In photovoltaics, they contribute to the
efficiency of solar cells by facilitating charge transport and enhancing
light absorption.

6.  Nanocrystals: a crystal clear view

Nanocrystals are crystalline structures with dimensions on the
nanoscale. Their quantum mechanical properties lead to unique
optical and electronic behaviors, enabling applications in LEDs, lasers,
and even biological imaging. The precise control over nanocrystal size
offers a palette for tuning their properties and tailoring them to specific
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applications.
7. Nano laminates: layers of innovation

Nano laminates are materials composed of stacked nanoscale
layers. The boundary between these layers offers intriguing electronic,
optical, and magnetic interactions that can be harnessed for devices
such as sensors and memory storage.

Applications across industries
Unveiling the promise

In the intricate dance of science and innovation, nanomaterials
have emerged as the stars of the show, captivating researchers,
engineers, and visionaries with their transformative potential. These
tiny wonders, with their unique properties arising from their nanoscale
dimensions, have ventured far beyond the confines of the laboratory
to reshape industries and redefine the boundaries of what’s possible
[7]. Let’s delve into the captivating world of nanomaterial applications,
where each innovation paints a vivid picture of progress and promise.

1. Electronics: the miniaturization marvel

In the realm of electronics, where the mantra is “smaller, faster,
better,” nanomaterials reign as game-changers. Nanoscale transistors,
made from materials like silicon nanowires, enable the creation of
ever-smaller, high-performance electronic devices [8]. Quantum
dots, tiny semiconductor nanoparticles, are the stars of advanced
displays, producing vibrant colors and high-resolution images. The
miniaturization of electronic components, driven by nanomaterials, is
a driving force behind the exponential growth of computing power [9].

2. Medicine: precision healing

Nanomaterials have ushered in a new era of precision medicine,
where treatment can be delivered with pinpoint accuracy.
Nanoparticles, functionalized to carry drugs, can be guided to specific
cells or tissues, minimizing side effects and maximizing therapeutic
effects. This has revolutionary implications for cancer treatment, where
nanomaterials can selectively target tumors while sparing healthy cells
[10]. Additionally, nanomaterials are enabling the development of
advanced diagnostic tools, including biosensors and imaging agents
that provide unprecedented insights into the body’s inner workings.

3. Energy: powering the future

The energy landscape is undergoing a seismic shift, largely driven
by nanomaterial innovations. Solar cells enhanced with nanomaterials
capture light more efficiently, leading to improved energy conversion.
Nanomaterials also contribute to the development of lightweight
and high-capacity batteries, addressing the energy storage needs of
modern society. In the realm of fuel cells and energy-efficient lighting,
nanomaterials are key players in the pursuit of sustainable energy
solutions [11].

4.  Environmental remediation: cleaning up our act

Nanomaterials offer a glimmer of hope in tackling environmental
challenges. Nanoparticles can be tailored to adsorb pollutants from
water and air, addressing concerns such as heavy metal contamination
and air pollution. Nanomaterial-based membranes and filters are
instrumental in purifying water, making it safe for consumption in
regions where clean water is scarce [12]. These innovations hold the
potential to mitigate some of the pressing environmental issues facing
the planet.

5. Textiles and fabrics: beyond the surface

Nanomaterials are transforming textiles and fabrics, endowing
them with extraordinary properties. Nano coatings can make fabrics
water-repellent or stain-resistant without compromising breathability.
Additionally, nanomaterials are employed in producing antimicrobial
textiles, which are crucial for medical garments, sportswear, and
everyday clothing, enhancing comfort and hygiene [13].

Conclusion

In the end, the story of nanomaterials is not just one of science
and technology; it is a story of human ingenuity, curiosity, and the
unrelenting pursuit of progress. As we forge ahead, let us remember
that while nanomaterials may be tiny in size, their impact has the
potential to be monumental. Let our actions be guided by wisdom,
tempered by responsibility, and fuelled by the aspiration to harness the
incredible potential of the nanoworld for the greater good.

Acknowledgement
None

Conflict of Interest
None

References

1. Baker JR Jr (2011) The need to pursue and publish clinical trials in
nanomedicine. Wiley Interdiscip Rev Nanomed Nanobiotechnol 3: 341-342.

2. Gabizon AA (2001) Pegylated liposomal doxorubicin: metamorphosis of an old
drug into a new form of chemotherapy. Cancer Invest 19: 424-436.

3. Waterhouse DN, Tardi PG, Mayer LD, Bally MB (2001) A comparison of
liposomal formulations of doxorubicin with drug administered in free form:
changing toxicity profiles. Drug Saf 24: 903-320.

4. Bacher G, Szymanski WW, Kaufman SL, Zéliner P, Blaas D, et al. (2001)
Charge-reduced nano electrospray ionization combined with differential
mobility analysis of peptides, proteins, glycoproteins, noncovalent protein
complexes and viruses. J Mass Spectrom JMS 36: 1038-1052.

5. Allmaier G, Laschober C, Szymanski WW (2008) Nano ES GEMMA and PDMA,
new tools for the analysis of nanobioparticles-Protein complexes, lipoparticles,
and viruses. J Am Soc Mass Spectrom 19: 1062-1068.

6. Fu W (2019) Experimental study on size effect of uniaxial compressive
strength of rock with different height-diameter ratio. Resources Environment &
Engineering 33:232-234.

7. Lv L, Song L, Liao H, Li H, Zhang T (2018) Size effect study of red soft rock
based on grey relating analysis theory. Chinese Journal of Underground Space
and Engineering 14:1571-1576.

8. Bacher G, Szymanski WW, Kaufman SL, Zéliner P, Blaas D, et al. (2001)
Charge-reduced nano electrospray ionization combined with differential
mobility analysis of peptides, proteins, glycoproteins, noncovalent protein
complexes and viruses. J Mass Spectrom JMS 36: 1038-1052.

9. Allmaier G, Laschober C, Szymanski WW (2008) Nano ES GEMMA and PDMA,
new tools for the analysis of nanobioparticles-Protein complexes, lipoparticles,
and viruses. J Am Soc Mass Spectrom 19: 1062-1068.

10. Mingling Li, Xiansong Liu, Taotao Xu, Yu Nie, Honglin Li, et al. (2017) Synthesis
and characterization of nanosized MnZn ferrites via a modified hydrothermal
method. J Magn Magn Mater 439: 228-235.

11. Suzuki Y (2001) Epitaxial spinel ferrite thin films. Annu Rev Mater Res 31:
265-289.

12. Reddy GK, Gunasekera K, Boolchand P, Dong J, Smirniotis PG (2011) Cr- and
Ce-doped ferrite catalysts for the high temperature water-gas shift reaction:
TPR and Mossbauer spectroscopic study. J Phys Chem C 115: 920-930.

13. Vivek Verma, Abdullah Dar M, Vibhav Pandey, Anterpreet Singh, Annapoorni
S (2010) Magnetic properties of nano-crystalline Li0.35Cd0.3Fe2.3504 ferrite
prepared by modified citrate precursor method. Mater Chem Phys 122: 133-
137.

J Mater Sci Nanomater, an open access journal

Volume 7 « Issue 4 « 1000089


https://www.google.com/search?q=3.+Baker+JR+Jr+(2011)+The+need+to+pursue+and+publish+clinical+trials+in+nanomedicine.+Wiley+Interdiscip+Rev+Nanomed+Nanobiotechnol+3%3A+341%E2%80%93342.&rlz=1C1GCEU_enIN819IN819&oq=3.%09Baker+JR+Jr+(2011)+The+need+to+pursue+and+publish+clinical+trials+in+nanomedicine.+Wiley+Interdiscip+Rev+Nanomed+Nanobiotechnol+3%3A+341%E2%80%93342.&aqs=chrome..69i57j69i60.1039j0j9&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=3.+Baker+JR+Jr+(2011)+The+need+to+pursue+and+publish+clinical+trials+in+nanomedicine.+Wiley+Interdiscip+Rev+Nanomed+Nanobiotechnol+3%3A+341%E2%80%93342.&rlz=1C1GCEU_enIN819IN819&oq=3.%09Baker+JR+Jr+(2011)+The+need+to+pursue+and+publish+clinical+trials+in+nanomedicine.+Wiley+Interdiscip+Rev+Nanomed+Nanobiotechnol+3%3A+341%E2%80%93342.&aqs=chrome..69i57j69i60.1039j0j9&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=4.+Gabizon+AA+(2001)+Pegylated+liposomal+doxorubicin%3A+metamorphosis+of+an+old+drug+into+a+new+form+of+chemotherapy.+Cancer+Invest+19%3A+424-436.&rlz=1C1GCEU_enIN819IN819&oq=4.%09Gabizon+AA+(2001)+Pegylated+liposomal+doxorubicin%3A+metamorphosis+of+an+old+drug+into+a+new+form+of+chemotherapy.+Cancer+Invest+19%3A+424-436.&aqs=chrome..69i57j69i60.511j0j9&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=4.+Gabizon+AA+(2001)+Pegylated+liposomal+doxorubicin%3A+metamorphosis+of+an+old+drug+into+a+new+form+of+chemotherapy.+Cancer+Invest+19%3A+424-436.&rlz=1C1GCEU_enIN819IN819&oq=4.%09Gabizon+AA+(2001)+Pegylated+liposomal+doxorubicin%3A+metamorphosis+of+an+old+drug+into+a+new+form+of+chemotherapy.+Cancer+Invest+19%3A+424-436.&aqs=chrome..69i57j69i60.511j0j9&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=5.+Waterhouse+DN%2C+Tardi+PG%2C+Mayer+LD%2C+Bally+MB+(2001)+A+comparison+of+liposomal+formulations+of+doxorubicin+with+drug+administered+in+free+form%3A+changing+toxicity+profiles.+Drug+Saf+24%3A+903-320.&rlz=1C1GCEU_enIN819IN819&oq=5.%09Waterhouse+DN%2C+Tardi+PG%2C+Mayer+LD%2C+Bally+MB+(2001)+A+comparison+of+liposomal+formulations+of+doxorubicin+with+drug+administered+in+free+form%3A+changing+toxicity+profiles.+Drug+Saf+24%3A+903-320.&aqs=chrome..69i57j69i60.509j0j9&sourceidFILENAME
https://www.google.com/search?q=5.+Waterhouse+DN%2C+Tardi+PG%2C+Mayer+LD%2C+Bally+MB+(2001)+A+comparison+of+liposomal+formulations+of+doxorubicin+with+drug+administered+in+free+form%3A+changing+toxicity+profiles.+Drug+Saf+24%3A+903-320.&rlz=1C1GCEU_enIN819IN819&oq=5.%09Waterhouse+DN%2C+Tardi+PG%2C+Mayer+LD%2C+Bally+MB+(2001)+A+comparison+of+liposomal+formulations+of+doxorubicin+with+drug+administered+in+free+form%3A+changing+toxicity+profiles.+Drug+Saf+24%3A+903-320.&aqs=chrome..69i57j69i60.509j0j9&sourceidFILENAME
https://www.google.com/search?q=5.+Waterhouse+DN%2C+Tardi+PG%2C+Mayer+LD%2C+Bally+MB+(2001)+A+comparison+of+liposomal+formulations+of+doxorubicin+with+drug+administered+in+free+form%3A+changing+toxicity+profiles.+Drug+Saf+24%3A+903-320.&rlz=1C1GCEU_enIN819IN819&oq=5.%09Waterhouse+DN%2C+Tardi+PG%2C+Mayer+LD%2C+Bally+MB+(2001)+A+comparison+of+liposomal+formulations+of+doxorubicin+with+drug+administered+in+free+form%3A+changing+toxicity+profiles.+Drug+Saf+24%3A+903-320.&aqs=chrome..69i57j69i60.509j0j9&sourceidFILENAME
https://www.google.com/search?q=11.+Bacher+G%2C+Szymanski+WW%2C+Kaufman+SL%2C+Z%C3%B6llner+P%2C+Blaas+D%2C+et+al.+(2001)+Charge-reduced+nano+electrospray+ionization+combined+with+differential+mobility+analysis+of+peptides%2C+proteins%2C+glycoproteins%2C+noncovalent+protein+complexes+and+viruses.+J+Mass+Spectrom+JMS+36%3A+1038-1052.&rlz=1C1GCEU_enIN819IN819&oq=11.%09Bacher+G%2C+Szymanski+WW%2C+Kaufman+SL%2C+Z%C3%B6llner+P%2C+Blaas+D%2C+et+al.+(2001)+Charge-reduced+nano+electrospray+ionization+combined+with+dFILENAME
https://www.google.com/search?q=11.+Bacher+G%2C+Szymanski+WW%2C+Kaufman+SL%2C+Z%C3%B6llner+P%2C+Blaas+D%2C+et+al.+(2001)+Charge-reduced+nano+electrospray+ionization+combined+with+differential+mobility+analysis+of+peptides%2C+proteins%2C+glycoproteins%2C+noncovalent+protein+complexes+and+viruses.+J+Mass+Spectrom+JMS+36%3A+1038-1052.&rlz=1C1GCEU_enIN819IN819&oq=11.%09Bacher+G%2C+Szymanski+WW%2C+Kaufman+SL%2C+Z%C3%B6llner+P%2C+Blaas+D%2C+et+al.+(2001)+Charge-reduced+nano+electrospray+ionization+combined+with+dFILENAME
https://www.google.com/search?q=11.+Bacher+G%2C+Szymanski+WW%2C+Kaufman+SL%2C+Z%C3%B6llner+P%2C+Blaas+D%2C+et+al.+(2001)+Charge-reduced+nano+electrospray+ionization+combined+with+differential+mobility+analysis+of+peptides%2C+proteins%2C+glycoproteins%2C+noncovalent+protein+complexes+and+viruses.+J+Mass+Spectrom+JMS+36%3A+1038-1052.&rlz=1C1GCEU_enIN819IN819&oq=11.%09Bacher+G%2C+Szymanski+WW%2C+Kaufman+SL%2C+Z%C3%B6llner+P%2C+Blaas+D%2C+et+al.+(2001)+Charge-reduced+nano+electrospray+ionization+combined+with+dFILENAME
https://www.google.com/search?q=12.+Allmaier+G%2C+Laschober+C%2C+Szymanski+WW+(2008)+Nano+ES+GEMMA+and+PDMA%2C+new+tools+for+the+analysis+of+nanobioparticles-Protein+complexes%2C+lipoparticles%2C+and+viruses.+J+Am+Soc+Mass+Spectrom+19%3A+1062-1068.&rlz=1C1GCEU_enIN819IN819&oq=12.%09Allmaier+G%2C+Laschober+C%2C+Szymanski+WW+(2008)+Nano+ES+GEMMA+and+PDMA%2C+new+tools+for+the+analysis+of+nanobioparticles-Protein+complexes%2C+lipoparticles%2C+and+viruses.+J+Am+Soc+Mass+Spectrom+19%3A+1062-1068.&aqs=chrome..69i5FILENAME
https://www.google.com/search?q=12.+Allmaier+G%2C+Laschober+C%2C+Szymanski+WW+(2008)+Nano+ES+GEMMA+and+PDMA%2C+new+tools+for+the+analysis+of+nanobioparticles-Protein+complexes%2C+lipoparticles%2C+and+viruses.+J+Am+Soc+Mass+Spectrom+19%3A+1062-1068.&rlz=1C1GCEU_enIN819IN819&oq=12.%09Allmaier+G%2C+Laschober+C%2C+Szymanski+WW+(2008)+Nano+ES+GEMMA+and+PDMA%2C+new+tools+for+the+analysis+of+nanobioparticles-Protein+complexes%2C+lipoparticles%2C+and+viruses.+J+Am+Soc+Mass+Spectrom+19%3A+1062-1068.&aqs=chrome..69i5FILENAME
https://www.google.com/search?q=12.+Allmaier+G%2C+Laschober+C%2C+Szymanski+WW+(2008)+Nano+ES+GEMMA+and+PDMA%2C+new+tools+for+the+analysis+of+nanobioparticles-Protein+complexes%2C+lipoparticles%2C+and+viruses.+J+Am+Soc+Mass+Spectrom+19%3A+1062-1068.&rlz=1C1GCEU_enIN819IN819&oq=12.%09Allmaier+G%2C+Laschober+C%2C+Szymanski+WW+(2008)+Nano+ES+GEMMA+and+PDMA%2C+new+tools+for+the+analysis+of+nanobioparticles-Protein+complexes%2C+lipoparticles%2C+and+viruses.+J+Am+Soc+Mass+Spectrom+19%3A+1062-1068.&aqs=chrome..69i5FILENAME
https://www.google.com/search?q=1.+Fu+W+(2019)+Experimental+study+on+size+effect+of+uniaxial+compressive+strength+of+rock+with+different+height-diameter+ratio.+Resources+Environment+%26+Engineering+33%3A232-234.&rlz=1C1GCEU_enIN819IN819&oq=1.%09Fu+W+(2019)+Experimental+study+on+size+effect+of+uniaxial+compressive+strength+of+rock+with+different+height-diameter+ratio.+Resources+Environment+%26+Engineering+33%3A232-234.&aqs=chrome..69i57j69i60l2.516j0j7&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=1.+Fu+W+(2019)+Experimental+study+on+size+effect+of+uniaxial+compressive+strength+of+rock+with+different+height-diameter+ratio.+Resources+Environment+%26+Engineering+33%3A232-234.&rlz=1C1GCEU_enIN819IN819&oq=1.%09Fu+W+(2019)+Experimental+study+on+size+effect+of+uniaxial+compressive+strength+of+rock+with+different+height-diameter+ratio.+Resources+Environment+%26+Engineering+33%3A232-234.&aqs=chrome..69i57j69i60l2.516j0j7&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=2.+Lv+L%2C+Song+L%2C+Liao+H%2C+Li+H%2C+Zhang+T+(2018)+Size+effect+study+of+red+soft+rock+based+on+grey+relating+analysis+theory.+Chinese+Journal+of+Underground+Space+and+Engineering+14%3A1571-1576.&rlz=1C1GCEU_enIN819IN819&oq=2.%09Lv+L%2C+Song+L%2C+Liao+H%2C+Li+H%2C+Zhang+T+(2018)+Size+effect+study+of+red+soft+rock+based+on+grey+relating+analysis+theory.+Chinese+Journal+of+Underground+Space+and+Engineering+14%3A1571-1576.&aqs=chrome..69i57j69i60l2.560j0j9&sourceid=chrome&ie=UFILENAME
https://www.google.com/search?q=2.+Lv+L%2C+Song+L%2C+Liao+H%2C+Li+H%2C+Zhang+T+(2018)+Size+effect+study+of+red+soft+rock+based+on+grey+relating+analysis+theory.+Chinese+Journal+of+Underground+Space+and+Engineering+14%3A1571-1576.&rlz=1C1GCEU_enIN819IN819&oq=2.%09Lv+L%2C+Song+L%2C+Liao+H%2C+Li+H%2C+Zhang+T+(2018)+Size+effect+study+of+red+soft+rock+based+on+grey+relating+analysis+theory.+Chinese+Journal+of+Underground+Space+and+Engineering+14%3A1571-1576.&aqs=chrome..69i57j69i60l2.560j0j9&sourceid=chrome&ie=UFILENAME
https://www.google.com/search?q=11.+Bacher+G%2C+Szymanski+WW%2C+Kaufman+SL%2C+Z%C3%B6llner+P%2C+Blaas+D%2C+et+al.+(2001)+Charge-reduced+nano+electrospray+ionization+combined+with+differential+mobility+analysis+of+peptides%2C+proteins%2C+glycoproteins%2C+noncovalent+protein+complexes+and+viruses.+J+Mass+Spectrom+JMS+36%3A+1038-1052.&rlz=1C1GCEU_enIN819IN819&oq=11.%09Bacher+G%2C+Szymanski+WW%2C+Kaufman+SL%2C+Z%C3%B6llner+P%2C+Blaas+D%2C+et+al.+(2001)+Charge-reduced+nano+electrospray+ionization+combined+with+dFILENAME
https://www.google.com/search?q=11.+Bacher+G%2C+Szymanski+WW%2C+Kaufman+SL%2C+Z%C3%B6llner+P%2C+Blaas+D%2C+et+al.+(2001)+Charge-reduced+nano+electrospray+ionization+combined+with+differential+mobility+analysis+of+peptides%2C+proteins%2C+glycoproteins%2C+noncovalent+protein+complexes+and+viruses.+J+Mass+Spectrom+JMS+36%3A+1038-1052.&rlz=1C1GCEU_enIN819IN819&oq=11.%09Bacher+G%2C+Szymanski+WW%2C+Kaufman+SL%2C+Z%C3%B6llner+P%2C+Blaas+D%2C+et+al.+(2001)+Charge-reduced+nano+electrospray+ionization+combined+with+dFILENAME
https://www.google.com/search?q=11.+Bacher+G%2C+Szymanski+WW%2C+Kaufman+SL%2C+Z%C3%B6llner+P%2C+Blaas+D%2C+et+al.+(2001)+Charge-reduced+nano+electrospray+ionization+combined+with+differential+mobility+analysis+of+peptides%2C+proteins%2C+glycoproteins%2C+noncovalent+protein+complexes+and+viruses.+J+Mass+Spectrom+JMS+36%3A+1038-1052.&rlz=1C1GCEU_enIN819IN819&oq=11.%09Bacher+G%2C+Szymanski+WW%2C+Kaufman+SL%2C+Z%C3%B6llner+P%2C+Blaas+D%2C+et+al.+(2001)+Charge-reduced+nano+electrospray+ionization+combined+with+dFILENAME
https://www.google.com/search?q=12.+Allmaier+G%2C+Laschober+C%2C+Szymanski+WW+(2008)+Nano+ES+GEMMA+and+PDMA%2C+new+tools+for+the+analysis+of+nanobioparticles-Protein+complexes%2C+lipoparticles%2C+and+viruses.+J+Am+Soc+Mass+Spectrom+19%3A+1062-1068.&rlz=1C1GCEU_enIN819IN819&oq=12.%09Allmaier+G%2C+Laschober+C%2C+Szymanski+WW+(2008)+Nano+ES+GEMMA+and+PDMA%2C+new+tools+for+the+analysis+of+nanobioparticles-Protein+complexes%2C+lipoparticles%2C+and+viruses.+J+Am+Soc+Mass+Spectrom+19%3A+1062-1068.&aqs=chrome..69i5FILENAME
https://www.google.com/search?q=12.+Allmaier+G%2C+Laschober+C%2C+Szymanski+WW+(2008)+Nano+ES+GEMMA+and+PDMA%2C+new+tools+for+the+analysis+of+nanobioparticles-Protein+complexes%2C+lipoparticles%2C+and+viruses.+J+Am+Soc+Mass+Spectrom+19%3A+1062-1068.&rlz=1C1GCEU_enIN819IN819&oq=12.%09Allmaier+G%2C+Laschober+C%2C+Szymanski+WW+(2008)+Nano+ES+GEMMA+and+PDMA%2C+new+tools+for+the+analysis+of+nanobioparticles-Protein+complexes%2C+lipoparticles%2C+and+viruses.+J+Am+Soc+Mass+Spectrom+19%3A+1062-1068.&aqs=chrome..69i5FILENAME
https://www.google.com/search?q=12.+Allmaier+G%2C+Laschober+C%2C+Szymanski+WW+(2008)+Nano+ES+GEMMA+and+PDMA%2C+new+tools+for+the+analysis+of+nanobioparticles-Protein+complexes%2C+lipoparticles%2C+and+viruses.+J+Am+Soc+Mass+Spectrom+19%3A+1062-1068.&rlz=1C1GCEU_enIN819IN819&oq=12.%09Allmaier+G%2C+Laschober+C%2C+Szymanski+WW+(2008)+Nano+ES+GEMMA+and+PDMA%2C+new+tools+for+the+analysis+of+nanobioparticles-Protein+complexes%2C+lipoparticles%2C+and+viruses.+J+Am+Soc+Mass+Spectrom+19%3A+1062-1068.&aqs=chrome..69i5FILENAME
https://www.google.com/search?q=9.+Mingling+Li%2C+Xiansong+Liu%2C+Taotao+Xu%2C+Yu+Nie%2C+Honglin+Li%2C+et+al.+(2017)+Synthesis+and+characterization+of+nanosized+MnZn+ferrites+via+a+modified+hydrothermal+method.+J+Magn+Magn+Mater+439%3A+228-235.&rlz=1C1GCEU_enIN819IN819&oq=9.%09Mingling+Li%2C+Xiansong+Liu%2C+Taotao+Xu%2C+Yu+Nie%2C+Honglin+Li%2C+et+al.+(2017)+Synthesis+and+characterization+of+nanosized+MnZn+ferrites+via+a+modified+hydrothermal+method.+J+Magn+Magn+Mater+439%3A+228-235.&aqs=chrome.0.69i59.448j0FILENAME
https://www.google.com/search?q=9.+Mingling+Li%2C+Xiansong+Liu%2C+Taotao+Xu%2C+Yu+Nie%2C+Honglin+Li%2C+et+al.+(2017)+Synthesis+and+characterization+of+nanosized+MnZn+ferrites+via+a+modified+hydrothermal+method.+J+Magn+Magn+Mater+439%3A+228-235.&rlz=1C1GCEU_enIN819IN819&oq=9.%09Mingling+Li%2C+Xiansong+Liu%2C+Taotao+Xu%2C+Yu+Nie%2C+Honglin+Li%2C+et+al.+(2017)+Synthesis+and+characterization+of+nanosized+MnZn+ferrites+via+a+modified+hydrothermal+method.+J+Magn+Magn+Mater+439%3A+228-235.&aqs=chrome.0.69i59.448j0FILENAME
https://www.google.com/search?q=9.+Mingling+Li%2C+Xiansong+Liu%2C+Taotao+Xu%2C+Yu+Nie%2C+Honglin+Li%2C+et+al.+(2017)+Synthesis+and+characterization+of+nanosized+MnZn+ferrites+via+a+modified+hydrothermal+method.+J+Magn+Magn+Mater+439%3A+228-235.&rlz=1C1GCEU_enIN819IN819&oq=9.%09Mingling+Li%2C+Xiansong+Liu%2C+Taotao+Xu%2C+Yu+Nie%2C+Honglin+Li%2C+et+al.+(2017)+Synthesis+and+characterization+of+nanosized+MnZn+ferrites+via+a+modified+hydrothermal+method.+J+Magn+Magn+Mater+439%3A+228-235.&aqs=chrome.0.69i59.448j0FILENAME
https://www.google.com/search?q=10.+Suzuki+Y+(2001)+Epitaxial+spinel+ferrite+thin+films.+Annu+Rev+Mater+Res+31%3A+265-289.&rlz=1C1GCEU_enIN819IN819&oq=10.%09Suzuki+Y+(2001)+Epitaxial+spinel+ferrite+thin+films.+Annu+Rev+Mater+Res+31%3A+265-289.&aqs=chrome..69i57j69i60.448j0j9&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=11.+Reddy+GK%2C+Gunasekera+K%2C+Boolchand+P%2C+Dong+J%2C+Smirniotis+PG+(2011)+Cr-+and+Ce-doped+ferrite+catalysts+for+the+high+temperature+water-gas+shift+reaction%3A+TPR+and+Mossbauer+spectroscopic+study.+J+Phys+Chem+C+115%3A+920-930&rlz=1C1GCEU_enIN819IN819&oq=11.%09Reddy+GK%2C+Gunasekera+K%2C+Boolchand+P%2C+Dong+J%2C+Smirniotis+PG+(2011)+Cr-+and+Ce-doped+ferrite+catalysts+for+the+high+temperature+water-gas+shift+reaction%3A+TPR+and+Mossbauer+spectroscopic+study.+J+Phys+ChemFILENAME
https://www.google.com/search?q=11.+Reddy+GK%2C+Gunasekera+K%2C+Boolchand+P%2C+Dong+J%2C+Smirniotis+PG+(2011)+Cr-+and+Ce-doped+ferrite+catalysts+for+the+high+temperature+water-gas+shift+reaction%3A+TPR+and+Mossbauer+spectroscopic+study.+J+Phys+Chem+C+115%3A+920-930&rlz=1C1GCEU_enIN819IN819&oq=11.%09Reddy+GK%2C+Gunasekera+K%2C+Boolchand+P%2C+Dong+J%2C+Smirniotis+PG+(2011)+Cr-+and+Ce-doped+ferrite+catalysts+for+the+high+temperature+water-gas+shift+reaction%3A+TPR+and+Mossbauer+spectroscopic+study.+J+Phys+ChemFILENAME
https://www.google.com/search?q=11.+Reddy+GK%2C+Gunasekera+K%2C+Boolchand+P%2C+Dong+J%2C+Smirniotis+PG+(2011)+Cr-+and+Ce-doped+ferrite+catalysts+for+the+high+temperature+water-gas+shift+reaction%3A+TPR+and+Mossbauer+spectroscopic+study.+J+Phys+Chem+C+115%3A+920-930&rlz=1C1GCEU_enIN819IN819&oq=11.%09Reddy+GK%2C+Gunasekera+K%2C+Boolchand+P%2C+Dong+J%2C+Smirniotis+PG+(2011)+Cr-+and+Ce-doped+ferrite+catalysts+for+the+high+temperature+water-gas+shift+reaction%3A+TPR+and+Mossbauer+spectroscopic+study.+J+Phys+ChemFILENAME
https://www.google.com/search?q=12.+Vivek+Verma%2C+Abdullah+Dar+M%2C+Vibhav+Pandey%2C+Anterpreet+Singh%2C+Annapoorni+S+(2010)+Magnetic+properties+of+nano-crystalline+Li0.35Cd0.3Fe2.35O4+ferrite+prepared+by+modified+citrate+precursor+method.+Mater+Chem+Phys+122%3A+133-137.&rlz=1C1GCEU_enIN819IN819&oq=12.%09Vivek+Verma%2C+Abdullah+Dar+M%2C+Vibhav+Pandey%2C+Anterpreet+Singh%2C+Annapoorni+S+(2010)+Magnetic+properties+of+nano-crystalline+Li0.35Cd0.3Fe2.35O4+ferrite+prepared+by+modified+citrate+precursor+method.+FILENAME
https://www.google.com/search?q=12.+Vivek+Verma%2C+Abdullah+Dar+M%2C+Vibhav+Pandey%2C+Anterpreet+Singh%2C+Annapoorni+S+(2010)+Magnetic+properties+of+nano-crystalline+Li0.35Cd0.3Fe2.35O4+ferrite+prepared+by+modified+citrate+precursor+method.+Mater+Chem+Phys+122%3A+133-137.&rlz=1C1GCEU_enIN819IN819&oq=12.%09Vivek+Verma%2C+Abdullah+Dar+M%2C+Vibhav+Pandey%2C+Anterpreet+Singh%2C+Annapoorni+S+(2010)+Magnetic+properties+of+nano-crystalline+Li0.35Cd0.3Fe2.35O4+ferrite+prepared+by+modified+citrate+precursor+method.+FILENAME

	Corresponding author

