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We further show that the transparent metamaterial paper could maintain high thermal emissivity in the
atmospheric IR window, as attributed to strong IR absorption of both the nanocellulose and the
resonant SiO 2 microparticles. The high IR emissivity and low visible absorption make the paper
suitable for passive radiative cooling and we demonstrate cooling of the paper to around 3 C below
ambient air temperature by exposing it to the sky.
http://home.schoolnutritionandfitness.com/Transparent-nanocellulose-metamaterial-enables-controlled
--.pdf
Transparent nanocellulose metamaterial enables controlled
We have reported a metamaterial nanocellulose microparticle composite with controllable
translucency, minimal visible absorption, and strong IR absorption. To our knowledge, this is the first
study that integrates tunable translucency in the visible range with high IR absorption for a composite
material, and the first study exploring radiative cooling based on a nanocellulose composite.
http://home.schoolnutritionandfitness.com/Transparent-nanocellulose-metamaterial-enables-controlled
--.pdf
Controlling the transparency and rheology of nanocellulose
Nanocellulose gels were prepared by combining TEMPO and periodate oxidation. Highly-charged ( 80
mV) and stable cellulose nanofibres were produced. Gel transparency, rheology and stability are
controlled by the level of oxidation. Red blood cells were imaged with the highly-transparent gel.
http://home.schoolnutritionandfitness.com/Controlling-the-transparency-and-rheology-of-nanocellulose
--.pdf
Multiscale Control of Nanocellulose Assembly Transferring
Nanoscale building blocks of many materials exhibit extraordinary mechanical properties due to their
defect-free molecular structure. Translation of these high mechanical properties to macroscopic
materials represents a difficult materials engineering challenge due to the necessity to organize these
building blocks into multiscale patterns and mitigate defects emerging at larger scales.
http://home.schoolnutritionandfitness.com/Multiscale-Control-of-Nanocellulose-Assembly--Transferring
--.pdf
The lightest electromagnetic shielding material in the world
This ranks the titanium carbide nanocellulose aerogel as by far the lightest electromagnetic shielding
material in the world. Explore further Baby steps for transparent electronics
http://home.schoolnutritionandfitness.com/The-lightest-electromagnetic-shielding-material-in-the-world
.pdf
a Nano cellulose production
sticking together and enables the cellulose fibers to retain their mechanical properties. Applications of
Nanocellulose Nanocellulose with its lightweight, high strength and transparent properties is of great
interest for many applications in a wide variety of areas.
http://home.schoolnutritionandfitness.com/-a--Nano-cellulose-production.pdf
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PDF Transparent and conductive paper from nanocellulose
Transparent and conductive paper from nanocellulose fibers Article (PDF Available) in Energy &
Environmental Science 6(2):513-518 January 2013 with 3,975 Reads How we measure 'reads'
http://home.schoolnutritionandfitness.com/-PDF--Transparent-and-conductive-paper-from-nanocellulo
se--.pdf
Transparent Nanocomposites Based on Cellulose Produced by
Bacterial cellulose (BC) pellicles consist of a layered structure of planar nanofiber networks, which
enables the production of optically transparent composites with an ultralow coefficient of thermal
expansion comparable to that of silicon crystal. The BC nanofiber networks suppress crack
propagation in the brittle matrix resin, resulting in
http://home.schoolnutritionandfitness.com/Transparent-Nanocomposites-Based-on-Cellulose-Produce
d-by--.pdf
Nanostructured paper for xible e energy and electronic
The last part will focus on the development of transparent nanocellulose paper and its potential
applications in electronics and optoelectronic devices. Cellulose: The building block The cell wall of
wood has a fascinating 3D hierarchical structure designed to maximize the stability and durability of
the trees.
http://home.schoolnutritionandfitness.com/Nanostructured-paper-for-xible-e---energy-and-electronic--.
pdf
Production of nanocellulose from native cellulose
Abstract. In this study three different ways of applying ultrasound for the production of nanocellulose
from native cellulose were explored. In the first option bleached hardwood kraft pulp was oxidized with
the ultrasound (US) assisted TEMPO/NaBr/NaOCl-system (US-TEMPO-system) followed by
mechanical separation of nanocellulose.
http://home.schoolnutritionandfitness.com/Production-of-nanocellulose-from-native-cellulose--.pdf
Flexible transparent aerogels as window retrofitting films
Organic-inorganic hybrid systems of transparent organosilica networks and flexible cellulose
nanofibers have been identified as promising platforms to overcome these effects. These hybrid
systems enable the fabrication of mechanically robust and flexible aerogels , . Nevertheless,
meticulous control over the geometry and surface properties of fibers, the morphology of the gel's
skeletal networks and the gelation conditions of this composite is essential to ensure the highest
degree of
http://home.schoolnutritionandfitness.com/Flexible-transparent-aerogels-as-window-retrofitting-films--.
pdf
A polydimethylsiloxane coated metal structure for all day
Transparent nanocellulose metamaterial enables controlled optical diffusion and radiative cooling
Sampath Gamage, Evan S. H. Kang, Christina kerlind, Samim Sardar, Jesper Edberg
http://home.schoolnutritionandfitness.com/A-polydimethylsiloxane-coated-metal-structure-for-all-day--.
pdf
Metamaterials for perpetual cooling at large scales Science
This scalably manufactured metamaterial may enable transformative cooling farms for power plants
and data centers, which consume unsustainable amounts of water and electricity. Although radiative
http://home.schoolnutritionandfitness.com/Metamaterials-for-perpetual-cooling-at-large-scales-Science
.pdf
Magnus Berggren's research works Link ping University
Transparent nanocellulose metamaterial enables controlled optical diffusion and radiative cooling
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Magnus P Jonsson. Materials that provide independent control of infrared thermal radiation and
http://home.schoolnutritionandfitness.com/Magnus-Berggren's-research-works-Link--ping-University--.
pdf
Nanocellulose Basics The Process Development Center
Cellulose nanocrystals are tiny, rod-like particles sourced from natural materials. Cellulose
nanocrystals that are derived from wood pulp and have dimensions of approximately 5 nanometers
(nm) in diameter and 150-200 nanometers in length. Larger crystals can be produced using cotton (10
nm by 500 nm) or algae (20 nm by 1000nm). Cellulose nanofibrils are noticeably
http://home.schoolnutritionandfitness.com/Nanocellulose-Basics-The-Process-Development-Center--.
pdf
A nanophotonic solar thermophotovoltaic device Nature
Transparent nanocellulose metamaterial enables controlled optical diffusion and radiative cooling
Sampath Gamage, Evan S. H. Kang, Christina kerlind, Samim Sardar, Jesper Edberg
http://home.schoolnutritionandfitness.com/A-nanophotonic-solar-thermophotovoltaic-device-Nature--.p
df
Development and applications of transparent conductive
Recently, Zhong et al. designed and demonstrated a self-powered and human-interactive transparent
system by using transparent nanopaper made from nanocellulose. The highly transparent generator is
sensitive to changes in pressure and can be integrated with valuable artworks in museums for antitheft
applications (Figure (Figure9(a)). 9 (a)). Due
http://home.schoolnutritionandfitness.com/Development-and-applications-of-transparent-conductive--.
pdf
ISO 9001 Certification META META
ISO 9001 is a globally recognized standard which outlines the requirements needed to implement a
Quality Management System (QMS) in any given organization. The QMS is a set of policies,
processes and procedures required for planning and execution of production, development and
service within the core business area of an organization. Metamaterial Inc. (META) QMS [ ]
http://home.schoolnutritionandfitness.com/ISO-9001-Certification-META-META.pdf
Nanocellulose enables the manufacturing of new
Nanocellulose enables the manufacturing of new environmentally friendly materials. The level of
substitution can be used to control the mechanical behaviour of composites.
http://home.schoolnutritionandfitness.com/Nanocellulose-enables-the-manufacturing-of-new--.pdf
The Age of Metamaterials A Perspective on Optical Nano
Caption: Electricity transformed the way we live in the turn of the 20th century. It was a technological
feat that harnessed and controlled electromagnetic energy and revolutionized the livelihood of humans
all over the world. Metamaterials are primed to have a similar impact as we enter the age of
metamaterials in the coming years.
http://home.schoolnutritionandfitness.com/The-Age-of-Metamaterials--A-Perspective-on-Optical-Nano-.pdf
Nanocellulose Wikipedia
Nanocellulose is a term referring to nano-structured cellulose. This may be either cellulose nanocrystal
(CNC or NCC), cellulose nanofibers (CNF) also called nanofibrillated cellulose (NFC), or bacterial
nanocellulose, which refers to nano-structured cellulose produced by bacteria.. CNF is a material
composed of nanosized cellulose fibrils with a high aspect ratio (length to width ratio).
http://home.schoolnutritionandfitness.com/Nanocellulose-Wikipedia.pdf
Investors META META
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META s lithographic technology enables the printing of conductive patterns, fine enough to be invisible
on a transparent film. META s wireless sensing technology enables the sensing and control of
electromagnetic waves through metallodielectric structures printed on flexible substrates
http://home.schoolnutritionandfitness.com/Investors-META-META.pdf
Disposable Microfluidic Sensor Based on Nanocellulose for
1 Introduction. Microfluidics is an elegant way for transferring liquids in small volumes and in a
controlled manner. 1 Cheap and disposable biodiagnostics devices are becoming increasingly
prevalent in the field of biomedical analysis tools. 2 Microfluidic devices are conventionally produced
using microfabrication techniques onto glass, silicon, or polymers.
http://home.schoolnutritionandfitness.com/Disposable-Microfluidic-Sensor-Based-on-Nanocellulose-for
--.pdf
Nanocellulose Recent advances and its prospects in
Nanocellulose is usually derived from the disintegration of naturally occurring polymers or produced by
the action of bacteria. In this review, some invigorating perspectives on the challenges, future
direction, and updates on the most relevant uses of nanocellulose in environmental remediation are
discussed.
http://home.schoolnutritionandfitness.com/Nanocellulose--Recent-advances-and-its-prospects-in--.pdf
All Cellulose Composite Macromolecules
An all-cellulose composite, in which both the fibers and the matrix are cellulose, was prepared by
distinguishing the solubility of the matrix cellulose into the solvent from that of the fibers through
pretreatment. The structure, mechanical, and thermal properties of this composite were investigated
using an X-ray diffraction, a scanning electron microscope, a tensile test, and dynamic
http://home.schoolnutritionandfitness.com/All-Cellulose-Composite-Macromolecules.pdf
Hydrophobic ductile and transparent nanocellulose films
Hydrophobic, ductile, and transparent nanocellulose films were prepared by casting and drying
aqueous dispersions of 2,2,6,6-tetramethylpiperidine-1-oxyl-oxidized cellulose nanofibrils (TOCNs)
with quaternary alkylammoniums (QAs) as counterions for the surface carboxylate groups.
http://home.schoolnutritionandfitness.com/Hydrophobic--ductile--and-transparent-nanocellulose-films-.pdf
Broadband Tunable Transparency in rf SQUID Metamaterial
We demonstrate a metamaterial with broadband tunable transparency in microwave electromagnetic
fields. This metamaterial is made of Radio Frequency Superconducting QUantum Interference
Devices (rf SQUIDs). We show both experimentally and theoretically that the resonance of this
metamaterial totally disappears when illuminated with electromagnetic waves of certain power ranges,
so that waves
http://home.schoolnutritionandfitness.com/Broadband-Tunable-Transparency-in-rf-SQUID-Metamateri
al--.pdf
Anisotropic lightweight strong and super thermally
There has been a growing interest in thermal management materials due to the prevailing energy
challenges and unfulfilled needs for thermal insulation applications. We demonstrate the exceptional
thermal management capabilities of a large-scale, hierarchal alignment of cellulose nanofibrils directly
fabricated from wood, hereafter referred to as nanowood. Nanowood exhibits anisotropic thermal
http://home.schoolnutritionandfitness.com/Anisotropic--lightweight--strong--and-super-thermally--.pdf
DOCOMO Conducts World's First Successful Trial of
TOKYO, Jan 17, 2020 - (JCN Newswire) - NTT DOCOMO, INC., working in collaboration with the
global glass manufacturer AGC Inc., announced today that it has successfully conducted what is
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believed to be the world's first trial of a prototype transparent dynamic metasurface using 28 GHz 5G
radio signals.
http://home.schoolnutritionandfitness.com/DOCOMO-Conducts-World's-First-Successful-Trial-of--.pdf
Soft optical metamaterials Nano Convergence Full Text
In , the metamaterial is found to be 14% more transparent after cooling to 150 C, than having been
heated to 150 C. More recently, Nagasaki et al. reported a plasmonic metamaterial based on a goldcoated array of NiTi shape memory nanowires [ 124 ].
http://home.schoolnutritionandfitness.com/Soft-optical-metamaterials-Nano-Convergence-Full-Text.pdf
Press Releases DOCOMO Conducts World's First Successful
TOKYO, JAPAN, January 17, 2020 --- NTT DOCOMO, INC., working in collaboration with the global
glass manufacturer AGC Inc., announced today that it has successfully conducted what is believed to
be world's first trial of a prototype transparent dynamic metasurface using 28 GHz 5G radio signals.
The new metasurface achieves dynamic manipulation of radio-wave reflection and penetration in a
http://home.schoolnutritionandfitness.com/Press-Releases-DOCOMO-Conducts-World's-First-Success
ful--.pdf
A single metamaterial plate as bandpass filter
We propose an anisotropic homogeneous metamaterial flat plate having multiple functionalities under
different polarizations of incident waves. From the theoretical analysis based on Maxwell's equations,
we demonstrate that a single one-dimensional anisotropic metamaterial slab with the tailored
constitutive parameters serves as a bandpass filter, a transparent wall, and a polarization
http://home.schoolnutritionandfitness.com/A-single-metamaterial-plate-as-bandpass-filter--.pdf
Market projections of cellulose nanomaterial enabled
NANOCELLULOSE MARKETS. ABSTRACT: Nanocellulose provides a new materials platform for the
sustainable production of high-perfor-mance nano-enabled products in an array of applications. In this
paper, potential applications for cellulose nanoma-terials are identified as the first step toward
estimating market volume.
http://home.schoolnutritionandfitness.com/Market-projections-of-cellulose-nanomaterial-enabled--.pdf
First Successful Trial of Transparent Dynamic Metasurface
NTT DOCOMO, working in collaboration with the global glass manufacturer AGC, has announced that
it has successfully conducted what is believed to be the world s first trial of a prototype transparent
dynamic metasurface using 28 GHz 5G radio signals.
http://home.schoolnutritionandfitness.com/First-Successful-Trial-of-Transparent-Dynamic-Metasurface
.pdf
Transparent Silver Tarnish proof films for flexible
Screens of all stripes need transparent electrodes to control which pixels are lit up, but touchscreens
are particularly dependent on them. A modern touch screen is made of a transparent conductive layer
covered with a nonconductive layer. It senses electrical changes where a conductive object such as a
finger is pressed against the screen.
http://home.schoolnutritionandfitness.com/Transparent-Silver--Tarnish-proof-films-for-flexible--.pdf
DOCOMO uses 5G to test new transparent dynamic FutureIoT
Prototype of transparent dynamic metasurface AGC manufactured the optically transparent
metasurface using microfabrication techniques, based on a theoretical model proposed and designed
by DOCOMO. Moving the glass substrate slightly enables dynamic control of radio waves in three
modes: full penetration of incident radio waves, partial
http://home.schoolnutritionandfitness.com/DOCOMO-uses-5G-to-test-new-transparent-dynamic---Futu
reIoT.pdf
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Press Releases CompanyNewsHQ CompanyNewsHQ
In the trial, radio waves were beamed perpendicularly to measure penetration in two modes: full
penetration, where the metasurface substrate and movable transparent substrate were attached to
each other, and full reflection, where the metasurface substrate and movable transparent substrate
were separated by more than 200 micrometers.
http://home.schoolnutritionandfitness.com/Press-Releases-CompanyNewsHQ-CompanyNewsHQ.pdf
Developing Nanostructured Biobased Nanocellulose Polymer
The proposed research will generate adequate data to assess the feasibility of scale-up and
demonstration of barrier packaging composites based on cellulose nanomaterials. The composites will
comprise a thin layer of biodegradable nanocellulose in the polymers being examined for food
packaging to prolong the shelf life of oxygen-sensitive dairy products, dehydrated foods, oily snacks,
etc
http://home.schoolnutritionandfitness.com/Developing-Nanostructured-Biobased-Nanocellulose-Polym
er--.pdf
BIO MEDICAL APPLICATIONS OF NANOCELLULOSE
BIO MEDICAL APPLICATIONS OF NANOCELLULOSE 1. Nanocellulose is a term referring to nano structured cellulose. It is a lightweight material. It has high- strength & durability. Nanocellulose/CNF
or NCC can be prepared from any cellulose source material, but wood pulp is normally used.
http://home.schoolnutritionandfitness.com/BIO-MEDICAL-APPLICATIONS-OF-NANOCELLULOSE.pd
f
Transparent Silver Tarnish proof films for flexible
And they layered the silver films into a metamaterial hyperlens that could be used to create dense
patterns with feature sizes a fraction of what is possible with ordinary ultraviolet methods, on silicon
chips, for instance. Screens of all stripes need transparent electrodes to control which pixels are lit up,
but touchscreens are particularly
http://home.schoolnutritionandfitness.com/Transparent-Silver--Tarnish-proof-films-for-flexible--.pdf
Active analog tuning of the phase of light in the visible
This metamaterial, fabricated by following a lithography-free approach, consists of two-dimensional
assemblies of polydisperse plasmonic Bi nanostructures embedded in a refractory and transparent
aluminum oxide matrix. The analog tuning of the phase is achieved by the controlled heating of the
metamaterial to melt a fraction of the nanostructures.
http://home.schoolnutritionandfitness.com/Active-analog-tuning-of-the-phase-of-light-in-the-visible--.pd
f
Science Breakthrough Researchers Develop First Quantum
An international team consisting of Russian and German scientists has made a breakthrough in the
creation of seemingly impossible materials. They have managed to create the world`s first quantum
metamaterial which can be used as a control element in superconducting electrical circuits.
http://home.schoolnutritionandfitness.com/Science-Breakthrough-Researchers-Develop-First-Quantu
m--.pdf
Metamaterial Inc CSE MMAT Investor Overview INN
Metamaterial Inc. (CSE:MMAT) is a smart materials and photonics company working to improve the
ways we interact with and benefit from light.
http://home.schoolnutritionandfitness.com/Metamaterial-Inc-CSE-MMAT--Investor-Overview-INN.pdf
Plasmonics and metamaterials looking beyond gold and silver
The science of light has outgrown conventional optics and expanded its frontiers into lasers, optical
communications, and beyond. Plasmonics is one such frontier that enables the squeezing of light
PDF File: Transparent Nanocellulose Metamaterial Enables Controlled
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beyond the diffraction limit (about half a wavelength), thereby allowing many novel applications such
as nanoantennas, sub-wavelength waveguides, and nanolasers. 1 The advances in plasmonics have
http://home.schoolnutritionandfitness.com/Plasmonics-and-metamaterials--looking-beyond-gold-and-si
lver.pdf
Metamaterial Wikipedia
A metamaterial (from the Greek word meta, meaning "beyond" and the Latin word materia, meaning
"matter" or "material") is any material engineered to have a property that is not found in naturally
occurring materials. They are made from assemblies of multiple elements fashioned from composite
materials such as metals and plastics. The materials are usually arranged in repeating
http://home.schoolnutritionandfitness.com/Metamaterial-Wikipedia.pdf
Metamaterial Expands Intellectual Property Portfolio
Metamaterial Inc. ( Company or META ) (CSE: MMAT) a developer of high-performance functional
materials and nanocomposites, today announced that it has been granted ten (10) new patent
http://home.schoolnutritionandfitness.com/Metamaterial-Expands-Intellectual-Property-Portfolio.pdf
Metamaterial Expands Intellectual Property Portfolio
HALIFAX, NS, July 7, 2020 /CNW Telbec/ - Metamaterial Inc. ("Company" or "META") (CSE: MMAT) a
developer of high-performance functional materials and nanocomposites, today announced that it has
http://home.schoolnutritionandfitness.com/Metamaterial-Expands-Intellectual-Property-Portfolio--.pdf
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