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FIGURE 1 | GROWTH OF NANOSCIENCE.

The total output of papers related to nanoscience and technology published
in journals listed in the SCI has been growing for the past two decades.
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FIGURE 2 | CONTRIBUTION OF NANOSCIENCE TO TOTAL
SCIENTIFIC OUTPUT.

Papers related to nanoscience and technology represents an ever growing
fraction of the total scientific output of most countries. For China, South
Korea and India, that fraction is now well above the global average.
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How Nano works for you

Advance your daily research with s to our machine-learned index

of nanotechnology articles by AAAS, / Elsevier, RSC, Springer
information from the leading

ty and preparation methods of

Nature, Wiley and more. Retrieve detail
titles on properties, applications, to
thousands of nanomaterials and devices that is extracted by our team of
subject matter experts.
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Nano Advisory Board (more to come)

Nanotechnology research and development has been
rising on a sharp slope across virtually all scientific
disciplines and industries. The result has been a rapidly
growing body of information in disparate places that is
not readily and efficiently accessible. Researchers need a
multidisciplinary database that brings this vast body of

PhD

Chief Technology Officer
Nanolntegris data together in an organized and usable way in one S
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Access to Mano enabled by Springer Affiliates

Search for nanomaterials, properties, applications ... ,'Q
ﬂ? Save to your account
Publisher 275,565 nanomaterials 760,211 articles 23,306,525 patents
| Elsevier 197,701
[ RSC Publishing 148,916 Sorthy  Most recent v O curated summaries for nanomaterials © How does this work?
[ Springer 125,239
] ACS Publications 87,848 =
|_) select all to export
(] Wiley 60,179

v See all (26) B
' Graphene-Based Smart Platforms for Combined Cancer Therapy

Journal Zhanjun Gu  Shuang Zhu Liang¥an More > in Advanced Materials (2013)

] RSC Advances 39,758 AR

[ PLOS ONE 28,557 The extensive research of graphene and its derivatives in biomedical applications during the past few years has
witnessed its significance in the field of nanomedicine. Starting from simple drug delivery... more

[ scientific Reports 28,030 Dimensions citations: 8

[ ]

Journal of Alloys and
Compounds 27,360

Storage of Mechanical Energy Based on Carbon Nanotubes with High Energy Density

|| ACS Applied Materials & ) g
Interfaces 26,500 and Power Density

Yunxiang Bai = Boyuan Shen = ShenliZhang More > in Advanced Materials (2019)
v Seethe top 100

Abstract
PUDBE IO Yot Energy storage in a proper form is an important way to meet the fast increase in the demand for energy. Among the
= strategies for storing energy, storage of mechanical energy via suitable media is widely... more
] 2017 102,336

Dimensions citations: 1
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Journal selection is mainly based on inputs from research
communities and Nature editors

« ACS Nano, ACS » Nano Letters, ACS
« Advanced Energy Materials, Wiley » Nanoscale, RSC
« Advanced Materials, Wiley « Nanotoxicology, Taylor & Francis
« Angewandte Chemie International Edition, Wiley - Nature, Nature Research
« Biomaterials, Elsevier « Nature Materials, Nature Research
« Chemistry of Materials, ACS « Nature Nanotechnology, Nature Research
« Journal of the American Chemical Society, ACS » Proceedings of the National Academy of Sciences
« Nano Energy, Elsevier of the United States of America, PNAS
« Nanomedicine: Nanotechnology, Biology « Science, AAAS
and Medicine, Elsevier « Small, Wiley
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Access to Nano enabled by Springer Affiliates

Search for nanomaterials, properties, applications ... '
polystyrene nanoparticles
77 Save to your account © How does this work?
Based on Composition
ﬂf Save to your account 40 2019 epowmne polystyrene X
Articls Most t
Hampsuiv: 275,565 nanomaterials 760,211 des v o
] Nanostructured e Pl
materials 84,680
B Sort by Most recent v Formula
] Nanoparticles 61,381 _
] Manofilm 17,187 Role
[ Manosheets 12,393 polystyrene nanoparticles rawmaterials =

= Nanoporous materials 11,822 Composition: pelystyrene

Nanostructure: nanoparticles

Vv Seeall (32) Based on 40 articles (most recent: 2019)
Characterization (28) | Property (23) | Preparation (13) | Ap Properties Applications Characterization Preparation References
Property
Search pe Hide quick view A ]
~ Properties
[l current density 17,177
. Properties (23 General physical and chemical Search for a property
|| Catalytic activity 15,807 P ( ) | |
[0 Cyclicvoltammogram 15,404 Polydispersity General physical and chemical properties
& Fill factor 12,472 Walue: Details in source
Source: Dong Jin Kang and Sushant Anand, Eropecrty Nanomaterial Variant @
[ Open-circuitvoltage 12,450 Manoscale, 2018

brownian motion Details in source Diameter: 100 nm Experiment in Cunjing Lv etal., Nano
Lett.,, 2018 &4
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275,565 nanomaterials 760,211 articles 23,306,525 patents

© How does this work?

Surface potential measuring system
EP-0395447-B1 (1995)

IPC codes: GO1M27/60, GO1N27/00
Jurisdiction: EP

Filing date: 1880-04-27

Patent family size: 6

Hide Claims

Claims made by Toshiba Corp

Claim 1 of 21

A system for measuring a surface potential of 2 sample (4, 13, 31, 80A, 80B, 80C}, comprising:  probe means
{1,10,11,12}, having a distal end located near a measurement surface of the sample (4, 13, 31, 804, 80B, 80C) with a
gap, for probing the surface potential:  vibrating means (2, 14, 34, 37, 38) for vibrating said probe means (1, 10,
11,12} to change the gap between the distal end and the measurement surface; and  detecting means (15,35,40)
for detecting a change in potential of the distal end of said probe means (1,10,11,12) and converting the change
into a measurement signal corresponding to the surface potential of the sample (4, 13, 31, 80A, 80B, 80C}:
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The Light-Induced Field-Effect Solar Cell Concept—Perovskite Nanoparticle
Coating Introduces Polanzation Enhancing Silicon Cell Efficiency
Y Wang, £ Xia, L Liu, W Xu, Z Yuan, ¥ Zhang. .. - Advanced ___, 2017 - Wiley Online Library

Abstract Solar cell generates electrical energy from light one via pulling excited carrier away . L‘X?%?
under built-in asymmetry. Doped semiconductor with antireflection layer is general strategy  <— ==
to achieve this including crystalline silicon (c-5i) solar cell. However, loss of extra energy

iy P9 Related articles All 3 versions

Google Scholar

The Light-Induced Field-Effect Solar Cell Concept — Perovskite Nanoparticle Coating Introduces

Polarization Enhancing Silicon Cell Efficiency

o] R R

Yusheng Wang  Zhouhui Xia = Lijia Liv ... in Advanced Materials (2017) o éﬁ(

Nano

Solar cell generates electrical energy from light one via pulling excited carrier away under built-in asymmetry. Doped
semiconductor with antireflection layer is general strategy to achieve this including. . more

This article discusses: Solar Cell with Perovskite MPs, Power Conversion Efficiency, P35, c-3i Solar Cell, Sunlight

EBrRNEFSERXEE
=2EBEXNEEER
Showing concepts incl. properties and applications that are closely associated with the
search input (e.g. solar cell) from the full text allows users to gain quick insight specific to
the search input and identify the differences among relevant articles without the need to
go into the full text — pain point #2.
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metal oxide nanoparticles = adsorption

02 adsorption dependent photoluminescence emission from metal oxide nanoparticles
Amir R. Gheisi  Chris Neygandhi = Andreas K. Sternig... in Physical Chemistry Chemical Physics (2014)

Optical properties of metal oxide nanoparticles are subject to synthesis related defects and impurities. Using
photoluminescence spectroscopy and UY diffuse reflectance in conjunction with Auger electron... more

This article discusses: Adsorption with Photoluminescence, Surface, Manoparticles, Oxygen, Mgl Manoparticles and

Metal Oxide Manoparticles with Photoluminescence, Surface, Annealing, Particle, Oxide Manoparticle System

Citations according to ReadCube: 13

zno nanoparticles = mgo nanoparticles x

02 adsorption dependent photoluminescence emission from metal oxide nanoparticles
Amir R. Gheisi  Chris Neygandhi  Andreas K. Sternig... in Physical Chemistry Chemical Physics (2014

Optical properties of metal oxide nanoparticles are subject to synthesis related defects and impurities. Using
photoluminescence spectroscopy and UV diffuse reflectance in conjunction with Auger electron... more

This article discusses: Zn0 Manoparticles with Photoluminescence, Oxygen, Annealing, Surface, Chemical Vapor

Synthesis and Mg0 Nanoparticles with Photoluminescence, Annealing, Surface, Oxygen, Zn0 Manoparticles

Citations according to ReadCube: 13

Insights from the same article could be different based on the search inputs
natureresearch
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L) Synthesis of Diamond Nanowires Using Atmospheric-Pressure Chemical Vapor
Deposition

Type: Chemical synthesis Source! Zhang, Jingyuan Linda et al., Mano Lett., 2016 2

Dsitioa,

Starting materials Chemical vapor Chemical vapor Inductively coupled Product \
deposition (CVD) deposition (CVD) plasma (ICP) etching ID 'I:hen'}ical Vapor
o (2] o !
I
th !
methane methans /
+ diamond-4H-SiC //
N N N nanowires «”
[1(2,3)4]pentama o . . Size: not specified
ntane monolayer * Hy/Ar as carrier gas * HZ as carrier gas * HBr/Cly Medium/Support: none
on oxidized * heating * heating
silicon carbide * nucleation step * growth step

natureresearch



EHRA RHIGREZEREIR

3. (SRDEN: tHFEEHELIRIMNARIZH/ZE Y

[ERTEN

4. FRCE: MWARSIREMESTAR BRI
KRB R—CEHRER

5. ROGRHIFGERNEDR: MRARIZFEE

ARHEIERE

iR ARV S AV IRAERT,

TEEXFHLAHRISELER

natureresearch

22



Sefl1—EhEeE

nanosheets and electrical conductivity Q.
Articles About 79,900 results (0.12 sec)

Any time Synthesis of graphene-based nanosheets via chemical reduction of exfoliated
Since 2017 graphite oxide

Since 2016 5 Stankovich, DA Dikin, RD Piner, KA Kohlhaas... - carbon, 2007 - Elsevier

Since 2013 ... Synthesis of graphene-based nanosheets via chemical reduction of exfoliated graphite oxide. ...

Custom range...

Sort by relevance
Sort by date

+"include patents
" include citations

Create alert

By nature, GO is electrically insulating (see below) and thus cannot be used, without further ... Notably,
it has been demonstrated that the electrical conductivity of GO (and presumably its ...

¥r DY Cited by 8340 Related articles  All 20 versions

Processable aqueous dispersions of graphene nanosheets

D Li, MB Mller, S Gilje, RB Kaner... - Nature nanotechnelogy, 2008 - nature.com

... work may lead to the development of a new generation of antistatic coatings that can combine
electrical conductivity with transparency ... Synthesis of graphene-based nanosheets via chemical
reduction of exfoliated graphite oxide. ... Electric field effect in atomically thin carbon films. ...

Yr YU Citedby 6272 Related articles All 15 versions

Preparation and electrical properties of graphene nanosheet/Al2 O 3
composites

Y Fan, L Wang, J Li, J Li, S Sun, E Chen, L Chen_.. - Carban, 2010 - Elsevier

Fully dense graphene nanosheet (GNS)AIZ03 composites with homogeneously distnbuted
GNSs of thicknesses ranging from 2.5 to 20nm have been fabricated from ball milled
expanded graphite and AI203 by spark plasma sintering. The percolation threshold of

v UY Cited by 227 Related articles  All § versions

Two-dimensional nanosheets produced by liquid exfoliation of layered materials
JN Coleman, M Lotya, A O'Neill, SD Bergin... - ..., 2011 - science sciencemag.org

... Tae Kim. School of Electrical Engineering, Korea University, Seoul, South Korea. ... 1 Optical
characterization of nanosheet dispersions. ... We performed transmission electron microscopy (TEM)
analysis on our dispersions, typically observing 2D flakes consisting of thin nanosheets. ...

Yr YU Cited by 3049 Related articles All 16 versions

Comparison of electrical properties between multi-walled carbon nanotube and
graphene nanosheet/high density polyethylene composites with a segregated
network ...

J Du, L Zhao, ¥ Zeng, L Zhang, F Li, P Liu, C Liu - Carbon, 2011 - Elsevier

Multi-walled carbon nanotube (MWCNT)/high density polyethylene (HDPE) and graphene

nanosheets (GNS)/HDPE composites with a segregated network structure were prepared by
alcohol-assisted dispersion and hot-pressing. Instead of uniform dispersion in polymer

Yr YU Citedby 194 Related articles All 15 versions
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# Nanosheets 151
|| Manostructured materials 293 Nanostructure: Nanosheets €
] Manofilm 28

|| Manoporous materials 28 soreby Hostrecent ¥ / D ] Dx*E?E; :/J \ I lriﬁg 1 E\léﬂg*uj\_‘L% *%
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reduced graphene oxide

TR Compaosition: graphite | oxygen atom

- Je Nanostructure: nanosheets \/ %&TE]:IEEF/H\:T 'rﬂzﬁg*nm % EI\J

JN\AAT IS
_ _ A r,,
Based on 1971 articles and 19 patents (most recent: 2017)

— Vi ==l Ty Is ie Sl g
[ Electrical conductivity 112 Characterization (2327) = Property (1740) = Preparation {1367) = Application (477) | Biological effects (217) |D I Ej- D I LX \I I,/ l\ '% '%E beéﬂiﬁﬂg,ﬁg
| Electric current a0 :FIJ
Show quick view W

|| Band structure plot 38

|| Density of states 37

[ ¢yclic voltammogram 34 graphene v _ Jﬁ}ﬁﬁ_&;& E gﬂl %ﬁﬂ?{ﬁjﬁ-ﬁi |§_| -

Compaosition: graphite

— Fhat AL

ost recent: 2017)

Application S 0 Preparation (2967) = Application (1085) | Biological effects (293)
[ | Electronics 70
|| Nanoscale &7
|| Energy storage 58
] ACS Nano 56
|| Catalysis a4
[] Adv. Mater. 56| ki
|| Optoelectronics 43
| Adv. Funct. Mater. a9 oxygen atom | More >
] Sensors (excluding
biosensors) a1 [ Nature Commun. 45
natureresearch
v Seeall (57) v Seethe top 100 reparation (53) | Application (23]
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Nanostructure
0 articles : ; ; i i - - -
@ Nanosheets 151 Properties Applications Characterization Biological effects Preparation References
|| Manostructured materials 293 Nanostructure: Nanosheets €
] Manofilm 28 Nanomateri Variant
Sort by Most recent v
[_| Nanoporous materials 28
. electrical conductivity 250 S/m Thickness: 0.8 nm Experiment in Liu, Haiging et al., Adwv.
[l Manoparticles 13 Medium/Support: none Funct. Mater., 2017
v Seeall (11) reduced graphene oxide »
Composition: graphite | oxygen atom 5440 S/m Thickness: ~ 1070 nm ;Xperlrnelnt in Jisoo Park et al.,
Size Manostructure: nanosheets Medium/Support: none anoscale, 2017
Based on 1971 articles and 19 patents (most recent
| 0 | N | 50000 | - Characterization (2327) = Property (1740) | Prepal 0.0043 S5/m Size: not specified Experimentin L. G. Guex et al.,
Medium/Support: none FETeeElE 20
Show quick view W
1500 5/m Size: not specified Experimentin L. G. Guex et zl.,
Update results Medium/Support: none laposcals But
graphene
Composition: graphite 89 5/cm [8500 5/m] Size: not specified Experiment in Shuwen Luo et al.,
Property Nanostructure: nanosheets Medium/Support: none Manoscale, 2017
Based on 4222 articles and 134 patents (most recen
Search P L _ . .
Characterization (5542) = Property (4578) = Prepar 75 5/m Size: not specified Experimentin L. G. Guex et al.,
|| Electrical conductivity 112 Medium/Support: none Nanoscale, 2017
) Show quick view W
|| Electric current 40
120000 5/m Lateral size: ~ 740 nm Experiment in Jisoo Park et al.,
|| Band structure plot 38 Thickness: ~ 232 nm MNanoscale, 2017
. nanosheets assembled carbon .
[[] Density of states 37 Medium/Support: none
Compaosition: graphite | nitrogen atom | oxygenz
] Cyclic volt z s o
- yeieveiEmmegram 34 Nanostructure: nanoshests 2.27 Sfem [227 S/m] RMS roughness: 1.2 nm Experiment in Jung, Chan-Hes et al.,
v See the top 100 Based on 38 articles (most recent: 2017) A T Nano Energy, 2017
Characterization (161) | Property (68) = Preparatic
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Search for a techni oR fant fil Ny
| earch for a technique | Smove variant fifter ﬁfgﬁ%ﬁ;ﬁgﬁlﬁj

Type: Physical formation Source: Lin, Zhaoyong et al., Adv. Energy Mater., 2016 &

Starting materials Laser ablation Centrifugation Drying Solvent evaporation

high-resolution transmission electron Diamet
microscopy Mediur graphite flakes " " " "
* absclute ethanol * hesting * deionized water
s laser wavelength 532 s heating
nm
infrared spectroscopy Diamet * pulse power 180 mJ
* pulse width 10 ns
Mediur » frequency 50 Hz
Raman spectroscopy Diamet
Product
Mediur
selected area electron diffraction Diamet
carbon nanoparticles
Mediur Diameter: 2- 4 nm
Medium/Support: none
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discharge capacity of lithium iron phosphate nanoparticles

3

Articles

Any time

Since 2017
Since 2016
Since 2013
Custem range...

Sort by relevance
Sort by date

v include patents
" include citations

Create alert

out 20,500 results (0.11

4]
45}
[}

A review of recent developments in the synthesis procedures of lithium iron
phosphate powders

D Jugovic, D Uskokovic - Journal of Power Sources, 2009 - Elsevier

... 1. Charge and discharge curves of lithium insertion materials: (a) Li[Ni 1/2 Mn 3/2 10 4 (b ... mixture,
which was then hydrothermally processed at 120 °C for up to 5 h. However, the capacity of the ...

It was found that the flow rate of water has a significant effect on particle morphology. ...

¥r U9 Cited by 340 Related articles All § versions

rcimaTion] Battery materials for ultrafast charging and discharging
B Kang, G Ceder - Nature, 2009 - Nature Publishing Group
¥y DY Cited by 2403 Related articles All 15 versions

Tin-based amorphous oxide: a high-capacity lithium-ion-storage material

Y Idota, T Kubota, A Matsufuji, ¥ Maekawa... - ..., 1897 - science sciencemag.org

.. cycled over a cell-voltage window of between 4.1V (charge) and 2.3V (discharge) at a constant
current corresponding to 0.5 C (15) (2 mA per 6.3 mg of discharged mass of ... while charging and
circuit voltage (including a voltage loss by net resistance) while discharging; the limit ...

¥y DY Cited by 2529 Related articles All 14 versions

LiFePO4 nanoparticles embedded in a nanoporous carbon matrix: superior
cathode material for electrochemical energy-storage devices

XL Wu, LY Jiang, FF Cao, ¥G Guo... - Advanced matenals. 2009 - Wiley Online Library

... reach each LiFePO4 nanoparticle, but also as an electrolyte container for high-rate
charging/discharging. ... that the LFP-NP@MNPCM nanocomposite can be fully charged or discharged
within a ... Inset: typical Galvanostatic-discharge profile indi- cating the regions cycled at a rate of ...
¥r U9 Cited by 577 Related articles All 7 versions

Nanoparticle iron-phosphate anode material for Li-ion battery

D Son, E Kim, TG Kim, MG Kim, J Cho... - Applied Physics ..., 2004 - aip.scitation.org

... phosphates exhibited an open circuit voltage of approximately 4V, and showed a voltage plateau
at ~ 3V (working as cathodes) with discharge capacities below 100 ... synthesized nanoparticle
iron phosphates is approximately three times higher than the ideal capacity of the ...

Yr U9 Citedby 86 Related articles All 7 versions

Fabricating genetically engineered high-power lithium-ion batteries using
multiple virus genes

YJ Lee, HYi, WJ Kim, K Kang, DS Yun... - ..., 2009 - science.sciencemag.org

... Lithium-ion battery electrodes store and release electrical energy by insertion and extraction
of Li + ions and electrons ... has been constrained due to kinetic limitations, which result in poor
charge- and discharge-rate capability and fading of capacity upon prolonged ...

¥r WY Cited by 573 Related articles  All 12 versions
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discharge capacity of lithium iron phosphate nanoparticles

Nanostructure
— - 364 articles Properties Applications Characterization Biological effects Preparation References
|| Nanostructured materizls 14
[ Nanoporous materials 5
Sort by Relevance v Property Value Nanomaterial Variant
Property
ity d dent on Details in source %)j [m] I Dlg?ﬁ\#)\jﬁk n!z% f %7:’
capacity depen 3
Search P charge/discharge QKL :F ! Zb q:
. N ﬁ — A 4 WA
. LiFePO4 nanoparticles ‘I: E' I— W**ZH:;I-E’\J’HE *D%J%
|_| Discharge capacity 24 4 p / TON = - E B I
Composition: lithium iron phosphate L [==
[l Nyguist plot 10 Nanostructure: nanoparticles =J1373/&
— P Baszed on 54 articles and 8 patents (most rec
] Cyclic voltammogram 10 T s ; i discharge capability Details in source Length: ~ 100 nm Experiment in Xiz, Yang et al., J. Po
Characterization (78) | Preparzation (43) | Sources. 2011
[ Voltage 10 Length: ~2000 nm ’
Width: ~ 1000 nm
|| Potential 9 Hide quick view A Width: ~ 50 nm
v Seeall (44) - Medium/Support: none
Frupsiy
o Properties (2 . discharge capacity Detalls in source Size: 100 - 200 nm Experiment in Gong, Huaxu et al., Mater.
Application q . Lett., 2012
Medium/Support: nane
] Energy storage 14 Discharge capacity
n Walye Daisilein ource Details in source Length: ~ 100 nm Experiment in Xia, Yang et al., J. Fower
|| Electrodes/electrolytes 12 Source: Xia, Yang et al_). Power Source Length: ~ 2000 nm Sources, 2011
] Power generation 1 . . Width: ~ 1000 nm
B - Discharge capacity Width: ~ 50 nm
Source Vel ISR T e Medium/Support: none
Source: Gong, Huaxu ef al, Mater. Lett.
Search P lithium concentration Details in source Radius: 20 - 50 nm Calculation in Siddique, N.A et al., J.

|| U.5 Patent and

dependent on discharge rate

Medium/Support: none

Next »

Power Sources, 2014
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gold nanoparticles

Compaosition: gold

Manostructure: nanoparticles

Based on 3710 articles and 113 patents {most recent: 2017)

Characterization (3432)

¥ Properties

‘ Search for a property ‘

General physical and chemical properties

Preparation (2451)

Froperty {1871)

Application (871)  Biclogical effects (724)

v 1,4-aminothiophenol detection
analytical enhancement factor

1,4-aminothiophenol detection

limit

100/111 surface energy ratio

110/111 surface energy ratio

v absorbance

Details in source

Details in source

Details in source

Details in source

Details in source

Size: 30 - 60 nm
Tip size: 20 nm
Medium: water

Support: none

Core size: 100 nm
Size: 130- 170 nm
Tip size: 30 nm
Medium: water

Support: none

Size:1-2nm

Medium/Support: none

Size:1-2nm

Medium/Support: none

Diameter: ~ 15.11 - 29.67 nm
Medium: water

Support: none

Experiment in Boris Khlebtsovet al,, J.
Manopart. Res., 2014

Experiment in Boris Khlebtsov et al,, J.
Manopart. Res., 2014

Calculation in Almora-Barrios, Neyvis et
al., Nano Lett., 2014

Calculation in Almora-Barrios, Neyvis et
al., Mano Lett., 2014

Experiment in Duy, Janice et al., J.
Manopart. Res., 2010
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gold nanoparticles

Composition: gold

Nanostructure: nanoparticles

Baszed on 3710 articles and 113 patents {most recent: 2017)

Characterization (3432) @ Prep

¥ Applications

‘ Search for an application area

aration (2451)

Froperty {1871)

Application (871)

Biological effects (724)

agrochemicals

v analysis methods

w catalysis

“ coatings

» cosmetics/sunscreens/lotions

Gloriosa superba seed germination

substrate for surface-enhanced
Raman scattering (SERS)

interfacial catalytic reactions

plasmonic substrate

cosmetology

Size: 5- 50 nm
Medium: Terminalia arjuna extract

Support: none

Diameter: 39.5 - 75.5 nm

Medium/Support: none

Core diameter: 685 nm
Diameter: ~ 75 nm

Spine bottom diameter: 15 nm
Spine length: 5 nm

Spine top diameter: 5 nm
Medium/Support: none

Diameter: 20 - 40 nm
Interparticle distance: 5 - 10 nm

Medium/Support: none

Size: not specified

Medium: hydrogen chloride agueous
solution

Support: none

Confirmed in K. Gopinath et al., J.
Manostruct. Chem_, 2014

Confirmed in Tian, Shu et al., Nano
Lett., 2017

Confirmed in Dan Wang et al.,
Manoscale, 2017

Confirmed in Lin, Linhan et al_, ACS
Mano, 2016

Proposed in Anna Dzimitrowicz et al., J.
Manopart. Res_, 2015

natureresearch

30



MARIBHLRIR- TRIE

;3

SRl S BE R R RIE"E.

W

(L5

gold nanoparticles

Composition: gold

Nanostructure: nanoparticles

Baszed on 3710 articles and 113 patents {most recent: 2017)

Characterization (3432) | Preparation (2451) | Property (1871)

¥ Characterization

Search for a method

Application (871)

Biological effects (724)

alternating current

Analytical centrifugation

“ atomic absorption spectroscopy

“ atomic force microscopy

“ cathodoluminescence spectroscopy

Diameter: -~ 20 nm

Medium/Support: none

Diameter: ~ 20 nm

Medium/Support: none

Radius: 5 nm

Medium/Support: none

Size:~ 20 nm

Medium/Support: none

Edge: 50 nm
Thickness: 50 nm

Medium/Support: none

Experiment in Johannes Walter et al, Nanoscale, 2015

Experiment in Johannes Walter et al, Nanoscale, 2015

Calculation in'Yu Luo et al_, Proc. Natl. Acad. Sci. USA,
2014

Experiment in Satish K. Tuteja et al., Manoscale, 2017

Calculation in Losquin, Arthur et al., Nano Lett., 2015
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gold nanoparticles

Composition: gold

Nanostructure: nanoparticles

Baszed on 3710 articles and 113 patents {most recent: 2017)

Characterization (3432) | Preparation (2451) | Property (1871) | Application (871)  Biological effects (724)

¥ Biological effects

Search for a biological system

2-D mouse kidney proximal
tubule culture

3T3-L1 cells

4T1 cells

“ 4T1 tumor-bearing athymic
female BALB/c nude mouse

4T1-fLuc tumor cells

nontoxic

noncytotoxic

noncytotoxic

no effect on body weight,
intravenous (iv)

cytotoxic upon NIR laser irradiation

Size: not specified

Medium/Support: none

Diameter: 25 nm

Medium/Support: none

Diameter: 80 nm

Medium/Support: none

Size: not specified

Medium/Support: none

Size: not specified

Medium/Support: none

Astashlkina, Anna |. et al., Biomatenals,
2014

Park, Hyejin et al., Biomaterials, 2014

Liu, Zhen et al., Biomatenals, 2014

Du, Yang et al., Adv. Mater,, 2016

Du, Yang et al., Adv. Mater., 2016
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gold nanoparticles | 4.2. Synthesis of gold nanoparticles

Composition: gold ) . ) ) ) )
AuNPs (20 + 3 nm; Fig. S12B3) were prepared with the sodium citrate method 2222 HAUCL, (125 mL, 4 g LY was added into

Nanostructure: nanoparticles

Bazed on 3710 articles and 111 48.75 mL of ultrapure water with vigorous stirring, and boiled at a high temperature (350 °C). After several minutes, freshly

Characterization (3232) | Frq prepared agueous trisodium citrate solution (1.2 mL, 10 mg mL) was added rapidly. After the color of the solution had

stabilized, the reaction solution was cooled to room temperature and then stored at 4 °C.

¥ Preparation

Type: Chemical synthesis Source: Athua Qu et al.. Manoscale, 2017

Starting materials Vigorous stirring Cooling Product

o 2 o

water gold nanoparticles
_I_ Hydrodynamic diameter:
L L L 259-30.1 nm
gold trichloride = 350°C » trisodium citrate Medium: water
hydrochloride s water solution Support: none

= rapid adding
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semiconductor light emitting device  x

19 nanomaterials 83 articles 49,566 patents

@ How does this work?

Semiconductor light emitting structure and method of manufacturing the same

KR-2017T0061224-A (2017)

Incorporate Patent search into the research

IPC codes: HO1L25/075, HO1L33/48, HO1L33/36, HO1L33/52, HO1L33/46 . L. . .
Jurisdiction: KR workflow increases the commercialization potential

Filing date: 2015-11-25 of their research results.

Patent family size: 2

A semiconductor light emitting device comprising: a first electrode, a second electrode, a first semiconductor light emitting

device chip including an active layer, and a third electrode, a fourth electrode,... more

Evaluate by claims W

Semiconductor light emitting device
KR-101806789-B1 (2017)
IPC codes: H01L33/50, HO1L25/075, HO1L33/36

Jurisdiction: KR natureresearCh
Filing date: 2015-11-25
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High colour quality luminair Title

v

GB-2500837-A (2013)

IPC codes: F21K99/00, HO1L33/00, HO1L33/50 . .
Jurisdiction: GB Patent information

Filing date: 2009-04-24 Abstract

Patent family size: 1 /

A colour tunable lighting module comprises three light emitting packages, including at least three solid state lighting
emitters 300-302 and at least two wavelength converting elements 304 & 305. The light... more

Enable quick assessment of relevancy with claims displayed upfront in

the search result, available in English for even non-English claims.

Claims made by Photonstar Led Ltd

Claim1of 8

Claims 1. A light emitting module comprising a first light emitting device (LED) package, a second LED package and
a third LED package, the total light emitted by the module comprising light emitted by the first, second and third
light emitting packages, wherein: the first LED package comprises a first semiconductor LED and a first wavelength
converting element, wherein the first semiconductor LED, when activated, generates light comprising a first
dominant wavelength Al and wherein at least a portion of the light generated by the first semiconductor LED is
incident on the first wavelength converting element and is re-emitted with a first converted optical spectrum
comprising a first dominant converted wavelength Aci such that A1 C Aci, wherein the colour chromaticity of light
emitted by the first light emitting package resides in a 1960 CIE Uniform Colour Space bounded by a lower
isotherm at a correlated colour temperature of T1 K and an upper isotherm at a correlated colour temperature of

200,000 K, wherein an isoctherm is defined as the line perpendicular to the Planckian locus, said light...

Open patent to see all 8 claims

¢ Prev o Next % natureresearch
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