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Nanoscience & technology — quick intro

* Nanoscience & technology is the understanding and control of matter at the
nanometer scale where unique phenomena enable novel applications.

WHAT IS NANOTECHNOLOGY?

It is science, engineering and technology at scales Carhon nanstube
going down to as small as a billionth of a metre. These are among the strongest structures
known. They have novel properties that make
Human hair E-coli bacteria HIV virus them potentially useful in a wide variety of

applications in nanotechnology, electronics,
optics and other fields of materials science.

They also exhibit unique electrical properties,
@ and are efficient conductors of heat.
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E-coli
bacteria

Carbon

50pm*

NOTE:
“Imm = 1,000pum = 1,000,000nm

Carbon atoms Covalent bonds

Carbon atoms are linked in hexagonal shapes,
with each carbon atom covalently bonded to
three other carbon atoms
straitstimes.com
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Nanotech for Pharma and Bio-Tech
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Nanotech for Pharma and Bio-Tech
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2\Wagner et al., Nature biotechnology, 24, 10, 2006
3 Weissig V et al. (2014) Int. J. Nanomed 9: 4357-73
4Etheridge ML et al. (2013) Nanomedicine 9(1): 1-14
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Pharma and Bio Applications of Nanotechnology

Nanotechnology can be used for monitoring, repair, construction and

control of biological systems at the molecular level, using engineered
nanodevices and nanomaterials.

Active implants 1%
Drugs and therapies 2%

® Drug delivery | .
e Diagnostics maging <7

App|lcat|on ® Drugs and Therapy —
areas * Gene delivery

. o i
include: .

e Biomaterials
e Implants

Biomaterials 6%

In vitro diagnostics 11% —

Drug delivery 76%

Wagner et al., Nature biotechnology, 24, 10, 2006
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Examples of Nanotechnology applications in biotech
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Virus core

Better sensitivity of Biosensor made of metalized virus nanoelectrodes.
nanobioelectronics.weebly.com
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Bionanoelectronic: Highly sensitive detection and stimulation of neuronal
signal by Silicon Nanowire transistors integrated with Neuron
DOI: 10.1126/science.1128640

o

Cells from
patient

Skin replacement by Nanomembrane made of aluminium oxide.

doi:10.3390/ma4030487

Nanomembrane
seeded with cells

Wound bed
¥ =
m&ég Cells implant
into wound

Healthy tissue

Effective

Nanomedicine:
Enhanced permeability
and retention (EPR)
effect is supposed to
help nanoparticles of
certain size range (10 -
100 nm) accumulate in
tumors.

Cen.acs.org, vol. 94, 25,

16-19, 2016 . ..‘ .. ...—Tumortissue

V%0 ?®
AP

Blood vessel

Endothelial cells

( Blood vessel

Nanoparticle

Nanomedicine for Specific
Targeting:

Changing the design of nanoparticles—such as
their size, shape, and surface chemistry— helps

efficient targeting of tumors.
Cen.acs.org, vol. 94, 25, 16-19, 2016

Nano tools for biotech:

Read the DNA sequence by passing
through the nanopore
doi:10.1038/nmeth.2292
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Challenges ahead

Finding exact and relevant information is a key step in the product development chain.

There are many nanomaterials characteristics which affect the performance both in
vivo and in vitro.?!

Surface chemistry
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Geometry and surface effects

; polymeric AL
nanospheres NPs )
nanocubes Metal oxide NPs
' dendrimers
; %
size: actual - Rty carbon nanotubes
and hydrodynamic . () micelles @
proteins
small ligands , )
peptides Viral particles
antibodies
T aptamers
and derivatives and ihee
nucleic acids

Targeting elements

1 Kamaly et al., Chem .Soc. Rev., 2012,41, 2971-3010 natureresearch



Pain:Navigating the Ocean of Content

e The Global Research!-3 Landscape in 2015:
8,000,000 active researchers
2, 400, OOO patent applications

24,000 books released 34,000 peer reviewed journals

2, 5 OO, OOO journal articles published

e The Challenge:

* Special tools needed are needed to quickly and accurately find scientific
data across multiple sources

1) “The STM Report, 4t" Edition”. International Association of STM Publishers, Feb. 20, 2015.
2) “Key IP5 Statistical Indicators 2015”. IP5 Offices, Mar. 2016.
3) “21st Century Science Overload”, Canadian Science Publishing, Jan. 7, 2016.
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Nanoscience & technology - a booming field

155000 - ‘ 24000
@ # ISl-indexed nanctechnology articles '
140000 - 0 - 22000
® # nanotechnology patents (USPTO & EPO)
125000 - - 20000
[

@ 110000 - - 18000 +
2 c
) $ o
t ®
[ i i o
2+ 95000 @ . 16000 =t

20000 - e - 14000

®
® ®
65000 - - 12000
: ®
50000 - T T T T T T T T 10000
2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

Year Source: statnano.com

e Vast amount of information and data scattered throughout journals and patents require
classification, indexing and curation for proper management and effective communication.

e Currently no standardized nomenclature for nanomaterials.
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Major pain points with existing resources for

nanotechnology =
So :
1. Large number of irrelevant search results S 7

2. Validating relevancy requires access to the original source

3. Scattered information for similar nanomaterials/devices

4. No single list available for nanomaterials/devices with certain properties or for
specific applications

5. Tedious to reconstruct preparation methods and steps for nanomaterials/devices
from text

natureresearch



Case study #1 — A general search

Google Scholar

Articles

Any time

Since 2017
Since 2016
Since 2013
Custom range...

Sort by relevance
Sort by date

+ include patents
" include citations

Create alert

nanosheets and electrical conductivity E
About 79,900 results (0.12 sec)

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

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

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

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

¥r DY Cited by 8340 Related articles  All 20 versions

Processable agueous 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... - Carbon, 2010 - Elsevier

Fully dense graphene nanosheet (GNSYAIZ03 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

vr UY Cited by 227 Related aricles  All § versions

Two-dimensional nanosheets produced by liquid exfoliation of layered materials
JN Coleman, M Lotya, A C'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 PP 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 (MWCNThigh 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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There is so much to read!!!

Are they talking about the same
thing?

If not, what are the differences?
Where can | find a quick overview

and drill down from there rather
than going through these?




The Nano user journey for a general search

nature.com * nano

¢ Nano

11

a natureresearch solution

nanosheets and electrical conductivity p

Nanostructure

<

Manosheets

"] Manostructured materizals
[] Manofilm

[_| Nanoporous materials
[l Nanoparticles

W Seseall(11)
Property

Search

Electrical conductivity

[ Electric current

(| Band structure plot
|| Density of states

] Cyclic voltammogram
v Seethe top 100
Application

Electronics

O

(]

Energy storage

()

Catalysis

O

Optoelectronics

(] Sensors (excluding
biosensors)

v Seeall (57)

151

283

28

28

13

112

40

38

37

34

2 151 nanomaterials ;

Nanostructure: Nanosheets €

Sort by Most recent v

reduced graphene oxide
Compaosition: graphite | oxygen atom

Manostructure: nanosheets

Based on 1971 articles and 19 patents (most recent: 2017)

Property {(1740)

Show quick view W

graphene

Compaosition: graphite

Characterization (2327) Preparation (1367) | Application (477)

Manostructure: nanosheets

43

41

ost recent: 2017)
Source . o
Preparation (2967) | Application (1035)
Search pel
|| Nanoscale &7
] ACS MNano 55
- 1n
] Adv. Mater. 56
oxygen atom | More >
[ Adv. Funct. Mater. 49
[ Nature Commun. 45
reparation (53) | Application (23]
v Seethe top 100

v’ 151 nanosheets with electrical conductivity studied
v' Able to refine by property, application and source

v The numbers provide a quick overview of properties
and applications that were already studied/explored,
and also where these are usually published

Biological effects (217)

Biological effects (293)

natureresearch



The Nano user journey for a general search

nature.com * nano

¢ Nano

a natureresearch solution

nanosheets and electrical conductivity

Nanostructure
[ Nanosheets 151
"] Manostructured materizals 293
[] Manofilm 28
|| Manoporous materials 28
|| Manoparticles 13
W Seseall(11)

Size

| a | - | 50000 | nm
Update results

Property

Search pel
|| Electrical conductivity 112
[ Electric current a0
|| Band structurs plot 38
|| Density of states 37
[] Cyclic voltammogram 34

v Seethetop 100

Nanostructure: Nanosheets €

Sort by Most recent v

reduced graphene oxide »

Compaosition: graphite | oxygen atom

Manostructure: nanosheets
Based on 1971 articles and 19 patents (most
Characterization (2327) = Property (1740)

Show quick view W

graphene

Compaosition: graphite

Manostructure: nanosheets

Based on 4222 articles and 134 patents {mos
Characterization (5542) = Property (4578)

Show quick view W

nanosheets assembled carbon

Compaosition: graphite | nitrogenatom | o
Manostructure: nanosheets
Bazed on 38 articles (most recent: 2017)

Characterization (161) | Froperty (68) = Pre
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Users may go to literatures of interest for further details and/or
find other data such as applications, characterization and
preparation referring to the same nanomaterial in the

Properties Applications

summary, or explore other nanosheets that conduct electricity.

_t

# electrical conductivity 2505/m

5440 5/m

0.0043 S/m

1500 S/m

89 5/cm [8500 5/m]

75 5/m

120000 S/m

2.27 S/em [227 S/m]

Thickness: 0.8 nm

Medium/Support: none

Thickness: ~ 1070 nm
Medium/Support: none

Size: not specified

Medium/Support: none

Size: not specified

Medium/Support: none

Size: not specified

Medium/Support: none

Size: not specified

Medium/Support: none

Lateral size: ~ 740 nm
Thickness: ~232 nm

Medium/Support: none

RMS roughness: 1.2 nm
Medium/Support: none

Experiment in Liu, Haiging et al., Adv.
Funct. Mater., 2017

Experiment in Jisoo Park et al.,
Nanoscale, 2017

Experimentin L. G. Guex et al.,
Nanoscale, 2017

Experimentin L. G. Guex et al.,
Nanoscale, 2017

Experiment in Shuwen Luo et al.,
Nanoscale, 2017

Experimentin L. G. Guex et al.,
Nanoscale, 2017

Experiment in Jisoo Park et al.,
Nanoscale, 2017

Experiment in Jung, Chan-Hee et al.,
Nano Energy, 2017




Case study #2 — A specific search

= Go gle Scholar discharge capacity of lithium iron phosphate nanoparticles ﬂ
& Articles About 20,800 results (0.11 sec) Releva N Cv

Nope

Nope

Not likely

Likely

Unsure

Fabricating genetically engineered high-power lithium-ion batteries using

multiple virus genes

YJlee HYi, WJKm, KKang, DS Yun... - ..., 2009 - science.sciencemag.org N Ot | i ke |y
... Lithium-ion battery electrodes store and release electnical energy by insertion and extraction

of Li + ions and electrens ... has been constrained due te kinetic limitations, which result in poor

charge- and discharge-rate capability and fading of capacity upon prelonged ...

Y DY Citedby 573 Related arficles All 12 versions natureresearch
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The Nano user journey for a specific search

nature.com > nano a natureresearch solution

¢ Nano

discharge capacity of lithium iron phosphate nanoparticles ,O

Nanostructure
. i 364 articles 24 nanomaterials 1 patents
|| Manostructured materials 14
[C] Nanoporous materials 5 Properties Applications Characterization Biological effects Preparation References

Sort by Relevance A4
[[] Nanoparticles 2

_

Property

LiFePO4 nanopar‘ticles capacity dependent on Detalls in source
seareh P Composition: lthiam iram phosphate charge/discharge Users may-go to this literature directly and/or find
[] Discharge capacity 24 Nanostructure: nanoparticles other data such as properties and preparation

Based on 54 articl d 8 patents (most . . .
O Nyquist plot 10 C:Z;;;ﬁ;;'ﬂj:f ! Pr:paa:t;:[”:; r referring to the same nanoparticle in the summary
O Cyelic voltammogram 10 discharge capability Details in source Length: - 100 nm Experimentin Xia, Yangetal, J. Po

. . P _ Sources, 2011
Voltage 10 Hide quick view A Length: ~2000 nm

Width: ~ 1000 nm
Potential ] Width: ~ 50 nm

W Seeall (44) Properties (22) - Medium/Support: none

L Discharge capacity A discharge capacity Details in source Size: 100 - 200 nm Expenmentin Gong, Huaxu et al., Mater.
Application | ; Lett, 2012
Value: Details in source Medium/Support: none 2

O @

|| Energy storage 14 Source: Xia, Yang ef al., J. Power Source
Details in source Length: - 100 nm Experimentin Xia, Yang et al, J. Power

B fi - -
| Electrodes/electrolytes 12 Discharge capacity Length: ~2000 nm Sources, 2011

. . ValueTDetalls in source ideh: —
|| Power generation 1 = Width: ~ 1000 nm

Source: Gong, Huaxu ef al, Mater. Lett. \Widih: = 50fim
Source Medium/Support: none
Search pe lithium concentration Details in source Radius: 20 - 50 nm Caleulation in Siddique, NA etal , J.
dependent on discharge rate Medium/Support: none Roweh Sousces, 2044

|| U.5 Patent and

natureresearch



a natureresearch solution

How Nano works for you

e Advance your daily research with access to our machine-learned index of nanotechnology articles
by AAAS, ACS, Elsevier, RSC, Springer Nature, Wiley and more

Nanomaterials
Database

A&l
Discovery Tool

Nano-specific
Functionality

natureresearch
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Centralized nanotech-related articles in one space

nature.com > nano a natureresearch solution

¢ Nano

supercapacitor |

Publisher
. . 23,298 articles 1,068 nanomaterials 10 patents
[_] Elsevier 3,379
|| RSC Publishing 5,245 —
Sort by Relevance v I curated summaries for nanomaterials
|| Springer 3,337
] Wiley 1,696
[] ACS Publications 1,431 L) Select all to export

~ Seeall (23)

) Graphene for supercapacitor applications

Journal
YuBinTan Jong-MinLee in Journal of Materials Chemistry A (2013)
| Electrochimica Acta 2312
Graphene has attracted extensive interest in the field of supercapacitor research due to its 2D structure which grants it
[[J RSC Advances 1,965 exceptional properties such as superior electrical conductivity and mechanical... more
] Journal of Materials This article discusses: Supercapacitor with Reduce Gra - Phene Oxide, Graphene, Supercapacitor Application, Supercapacitor

Chemistry A 1,601 Electrode, MnO2

. Citati rding to ReadCube: 118
|| Journal of Power Sources 1,500 tahions according to keadiube

|| Carbon 957
L A study of supercapacitor charge redistribution for applications in environmentally

v Seethe top 100 )
powered wireless sensor nodes

Publication Year HengzhaoYang = Ying Zhang in Journal of Power Sources (2015)

* Keep up to date without going to multiple journal websites and receiving multiple content alerts

e Gain quick insights including materials, properties and applications closely related to search input

natureresearch
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Content coverage

NEB OF SCIENCE® Scientific literatures

Scopus

Nanoscience & technology

literatures

Google Scholar

Physics Biology &
Medicine

Engineering

O SciFinder*

REAXYS: O Knovel” ¢ Nano

Machine learning filters in nanotechnology literatures addressing user’s pain point #1 —

Large number of irrelevant results (See slide 9 for an example)
natureresearch



Google Scholar

Nano
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Indexing output

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

= : ; : ; . Purely word to
under built-in asymmetry. Doped semiconductor with antireflection layer is general strategy < i
to achieve this including crystalline silicon (c-Si) solar cell. However, loss of extra energy word matching

iy P9 Related articles All 3 versions

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

Polarization Enhancing Silicon Cell Efficiency
Expandable

Yusheng Wang  Zhouhui Xia  Lijia Liu ... in Advanced Materials (2017)
/ abstract

Solar cell generates electrical energy from light one via pulling excited carrier away vnder built-in asyvmmetry. Doped
semiconductor with antireflection layer 1s general strategy to achieve this including. .. more

This article discusses: Solar Cell with Perovskite NPs, Power Conversion Efficiency, PSS, c¢-5i Solar Cell, Sunlight 1\

Key concepts closely
associated with search input

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.

natureresearch
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Gain insight into the content that is closely related to the search input

iron telluride nanorods  colorimetric sensor  x |

Synthesis of enzyme mimics of iron telluride nanorods for the detection of glucose
Frathik Roy | Zong-Honglin ~ Chi-Te Liang ... in Chemical Communications (2012)

Iron telluride nanorods (FeTe NRs, length 45 £ 11 nm) prepared from tellurium nanowires (Te NWs, length 785 £ 170) have
been used to detect H,O; and glucose with a limit of detection {LOD} of 55 nM (linear... more

This article discusses: Nanorods with FeTe, Te WWs, Limit Of Detection, lron Telluride, Te Manowires and lron Telluride with
FeTe, Te NWSs, Limit Of Detection, Nanorods, Linear Range and Colorimetric Detection with FeTe, ABTS, Glucose, Fe304 NPs,
Hz02

Citations according to ReadCube: 25

enZyme mimics X g|UCOSE X

Synthesis of enzyme mimics of iron telluride nanorods for the detection of glucose
Prathik Boy  Zong-Honglin | Chi-Te Liang ... in Chemical Communications (2012)

Iron telluride nanorods (FeTe MRs, length 45 £ 11 nm) prepared from tellurium nanowires (Te NWs, length 785 £ 170) have
been used to detect H, O, and glucose with a limit of detection {LOD) of 55 nM (linear... mare

This article discusses: Enzyme Mimic with FeTe, H202, Te NWs, Limit Of Detection, Iron Telluride and Glucose with FeTe, ABTS,

H202, Glucose Concentration, Limit Of Detection

Citations according to ReadCube: 25

natureresearch



Quick overview of nanomaterial data curated in multiple literatures -

Properties

gold nanoparticles

Composition: gold

Manostructure: nanoparticles

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

Characterization (3432) | Preparation (2451)  Property (1871)  Application (8371) | Biological effects (724)

¥ Properties

‘ Search for a property ‘

General physical and chemical properties

“ 1,4-aminothiophenol detection  Details in source Size: 30 - 60 nm Experiment in Boris Khlebtsov et al., J.
analytical enhancement factor Tip size: 20 nm Nanopart. Res., 2014
Medium: water

Support: none

1,4-aminothiophenol detection  Details in source Core size: 100 nm Experiment in Boris Khlebtsov et al., J.
limit Size: 130- 170 nm Manopart. Res., 2014

Tip size: 30 nm

Medium: water

Support: none

100/111 surface energy ratio Details in source Size:1-2nm Calculzation in Almora-Barrios, Neyvis et

Medium/Support: none al., Nano Lett., 2014

110/111 surface energy ratio Details in source Size:1-2nm Calculztion in Almora-Barrios, Neyvis et

Medium/Support: none al., Nano Lett., 2014

“ absorbance Details in source Diameter: - 15.11 - 29.67 nm Experiment in Duy, Janice et al, J.

e T Manopart. Res., 2010

Support: none

natureresearch
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Quick overview of nanomaterial data curated in multiple literatures -

Applications

gold nanoparticles

Composition: gold

Manostructure: nanoparticles

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

Characterization (3432)

v Applications

Freparation (2451)

‘ Search for an application area

Property {1871)

Application (871)

Biological effects (724)

__

agrochemicals

“ analysis methods

w catalysis

w coatings

v 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: 65 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 aqueous
solution

Support: none

Confirmed in K. Gopinath et al, 1.
Manostruct. Chem., 2014

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

Confirmed in Dan Wang et al.,
Wanoscale, 2017

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

Proposed in Anna Dzimitrowicz et al., J.
Nanopart. Res., 2015

natureresearch
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Quick overview of nanomaterial data curated in multiple literatures -
Characterization methods

gold nanoparticles

Composition: gold

Manostructure: nanoparticles

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

Characterization (3432) | Preparation (2451)  Property (1871)  Application (8371) | Biological effects (724)

¥ Characterization

Search for a method

alternating current Diameter: ~ 20 nm Experiment in Johannes Walter et al., Manoscale, 2015

Medium/Support: none

Analytical centrifugation Diameter: ~ 20 nm Experiment in Johannes Walter et al., Manoscale, 2015

Medium/Support: none

“ atomic absorption spectroscopy Radius: 5 nm Calculation in'Yu Luo et al., Proc. Natl. Acad. Sci. USA,
Medium/Support: none 2014

“ atomic force microscopy Size:~ 20 nm Experiment in Satish K. Tuteja et al,, Nanoscale, 2017
Medium/Support: none

“ cathodoluminescence spectroscopy Edge: 50 nm Calculation in Losquin, Arthur et al., Nano Lett., 2015

Thickness: 50 nm

Medium/Support: none

natureresearch
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Quick overview of nanomaterial data curated in multiple literatures -
Toxicity and biological effects

gold nanoparticles

Composition: gold

Manostructure: nanoparticles

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

Characterization (3432) | Preparation (2451)  Property (1871)  Application (8371) | Biological effects (724)

¥ Biological effects

Search for a biological system

Biological system Test details Nanomaterial Variant _

3-D mouse kidney proximal
tubule culture

3T3-L1 cells

4T1 cells

“ 4T1tumor-bearing athymic
female BALBE/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

Astashlana, Anna |. et al., Biomaterials,
2014

Park, Hyejin et al., Biomaterials, 2014

Liu, Zhen et al., Biomaterials, 2014

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

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

natureresearch
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Quick overview of nanomaterial data curated in multiple literatures -

Preparation

gold nanoparticles
Composition: gold
Manostructure: nanoparticles

Baszed on 3710 articles and 11

Characterization (3432)  Prg

4.2. Synthesis of gold nanoparticles

AUNPs (20 + 3 nm; Fig. 512B1) were prepared with the sodium citrate method 2222 HAUCI, {125 mL 4 g LY} was added into
4875 mL of ultrapure water with vigorous stirring, and boiled at a high temperature (350 °C). After several minutes, freshly
preparad agqueous trisodium citrate solution (1.2 mL, 10 mg mL-Y) was added rapidly. After the color of the solution had

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

¥ Preparation

Type: Chemical synthesis

Starting materials

water

_I_

gold trichloride
hydrochloride

Source: Aibua Qu et al.. Nanoscals, 2017

Vigorous stirring Cooling Product

o o o

gold nanoparticles
Hydrodynamic diameter:
L L - 259-30.1nm
= 350°C » irisodium citrate Medium: water
= water solution Support: none

= rapid adding

natureresearch
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Journal selection is mainly based on inputs from research
communities and Nature editors

Data from high-impact journals in the field including:

« 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

natureresearch



Nano is a user proven solution

e Early market research based on 218 online survey respondents and 28 in-depth
phone interviews gave us the confidence to start this ambitious project. One general
feedback is “Building a nanoscience-dedicated discovery tool is a great idea!”

e We have been conducting multiple rounds of user testing to ensure platform
functionalities and features serve practical purposes and add values to the users.
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117 nano researchers ¢ to date
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Nano Advisory Board (more to come)

s Kroeger, PhD Nano is an emerging and very powerful YEEEEIEINELGERERLIY
SUSRLCIEESRRIIEY  rescarch tool. It allows researchers to obtain Professor

Raymor industries and Nanolniges compare the characteristics of the full |HEeEUAESUIIECUIL-AIEE

spectrum of nanomaterials, as well as the —

composition and preparation methods for

nano-enabled devices. It will provide nano-

scientists with the clarity and deep
understanding that the Mendeleev table
once provided to chemists.

Omid Farokhzad, MD Zhiyong Tang, PhD Harald Krug, prof.
Assoc. Prof. Prof. of Materials Chemistry Swiss Federal Laboratories for
Brigham and Women’s Hospital NCNST, CAS Materials Science and Technology
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Thank You !

For more information, visit: nano.nature.com.
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