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Comprehensively 
curated, validated 
data on a scale 
suitable for 
decision making 

Web Address: 
www.nanomaterialregistry.org  

Funded by: 

http://upload.wikimedia.org/wikipedia/commons/4/44/US-NIH-NIBIB-Logo.svg
http://upload.wikimedia.org/wikipedia/commons/3/3b/US-NIH-NIEHS-Logo.svg
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RESOURCES  
Reliable 
connections to 
groups that 
generate data.  

WORKFLOW 
Process to 
systematically 
ingest, normalize, 
validate, and share  

LINKAGES 
Ability to look 
across the data, 
and to connect to 
source data  

QUALITY 
ASSURANCE 
Programmatic and 
Subject Matter 
Expertise  

INTEGRATION 
Tools, processes, 
standards and 
guidance 

DATA REPOSITORY 
 Foundation for analytics 
 Mechanism for linkages 

between stakeholders  

SMARTER R&D 
 GUIDE RESEARCH 
 GENERATE VALUE 

CAPABILITIES NEEDED FOR DATA INTEGRATION 
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Property 
Measurements 

Material and 
system 

properties. Ecological 
Impact on the 

natural  
environment.  

 

Medical 
Drug delivery, 
nanomedicine 
applications.  

 
Toxicology 

potential toxicity 
of 

nanomaterials. 
 

Meta Data 
The data about 

the data. 

Reference 
Materials 
Benchmark  

Data. 

Validated both 
programmatically 
and by a team of 
scientists  

Integrated 
through controlled 
vocabulary and 
data formatting 

Relevant a 
growing body of 
data is available to 
the public   

DOMAIN CHARACTERIZATION + STUDY DATA  
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LOOKING ACROSS THE CHARACTERIZATION DATA 

MEASUREMENT 
PROPERTIES  

Reference 
Materials  

Meta Data 

Toxicological 
Studies  

Medical 
Applications  

Environmental 
Studies 

• Purity
• Surface chemistry
• Surface charge
• Surface reactivity
• Solubility
• Stability

• Particle Size
• Size distribution
• Surface area
• Shape
• Composition
• Aggregation/

Agglomeration state

PCC Data

Protocal & 
Parameters 

Best Practice 
Questions

Information about 
instrumentation 
settings 

Meta data about 
measurement 
technique

12 Physical and 
Chemical 
Characteristics
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Seeing Trends in Integrated Data  

Particle Size Example  

Parameters 

Measurement Techniques 

Properties 

20+ Measurement types are 
curated in the Registry for Particle 
Size   

Particle size is frequently reported 
without technique  

Tracking the parameters validates 
research data and enables 
analysis  

LOOKING ACROSS CHARACTERIZATION PROFILES 
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Atomic Force Microscopy

Brunauer

Chromatography

Differential Mobility Analysis

Dynamic Light Scattering

Electrophoretic Light Scattering

Field Flow Fractionation

Laser Diffraction Spectrometry

Matrix-assisted Laser Desorption/Ionization -…

Nanoparticle Tracking Analysis

Raman Spectroscopy

Scanning Electron Microscopy

Small Angle X-Ray Scattering

Spectrophotometry

Transmission Electron Microscopy

UV-Visible Spectroscopy

X-ray Diffraction

(blank)

   

Particle size is 
frequently reported 
without technique  

Dynamic light 
scattering is the 
most curated 
technique  

(LOW DATA QUALITY RATING) 

LOOKING ACROSS TECHNIQUES 

Techniques used to measure 
particle size 7 I 
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Algorithm Used

Concentration of Dispersing Agent

Dispersing Agent

pH of Suspension

Purity of Dispersing Agent

Sample Concentration

Solvent/Medium Type

Sonication/Milling Power

Sonication/Milling Time

Temperature of Suspension

Viscosity

 

   

LOOKING ACROSS PARAMETERS 

Other DLS parameters 
that are collected, but 
not shown here, 
include 
 scattering angle 
 wave length 
 index of refraction 

Solvent Type is the 
most frequently 
reported parameter 
for DLS 

Parameters reported for 
Dynamic Light Scattering 

8 I 



9 I 

2

1

11

2

14

40

1

8

9

4

2

31

2

5

204

0 50 100 150 200

acetonitrile:water

BMEC

BSA

cell media

citrate (Aq)

DMEM

glucose

KGM

methanol

rBMEC

respiratory buffer

saline solution

serum

tris buffer

water
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21.1%
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18.1%
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aqueous

deionized distilled water

deionized water

Filtered Lake Superior water

MHRW

water

ultrapure water (type 1)

Protocol Value

   

  

Types of Water 

Water is the most commonly used solvent used for DLS (in Registry Data)  

LOOKING ACROSS PARAMETERS 



LOOKING ACROSS CHARACTERIZATION DATA 

QUESTION 
How are the Zeta Potentials of silver 
nanomaterial from specific product lines 
affected by capping agents?  INTEGRATION 

 The ability to look 
across data to see 
trends and linkages  

 What questions can be 
answered? 

  
 

-60

-50

-40
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0
Citrate PVP Tannic

Biopure

NanoXact

IMPACT  
Appropriate selection of 
proper in vitro toxicology 
assays 
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SILVER NANOMATERIAL 
Particle Size (diameter) = 10nm 
Size Range = 30nm-80nm 
Size Distribution = monomodal 
Aggregation Size = 200nm 
Coating = PVP 
Impurities = Ag2O; Ag2S 

Transformations 

STUDY INFORMATION 
• Media: Water, Soil 
• Media Properties 1: Natural soil, 

63% sand 10% clay 26% silt 
• Media Properties 2: Natural water 
• Subjects: Mosquitofish; Plants 
• Location: Simulated Field 
• Exposure Summary: 

Acute/Chronic; absorption/dermal 
inhalation/oral;  

• 0.025 mg/mL; 18 months 
 

STUDY CONDITIONS 

ASSAYS 
• Laboratory:  
• graphite furnace AA; ICP-MS; 
• Acid leaching; Cline method; 

XAS 
• Field: YSI probe; sediment 

coring;  
• dialysis 
 

STUDY TYPE 
• Biological: In Vivo 
• Environmental: Soil, 

Water 

Mechanistic 

SILVER nanomaterial study (data record NR1038) 

Bio- 
Distribution 

LINKING MEASUREMENTS & IMPACTS 
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THANK YOU! 
 

www.nanomaterialregistry.org 
nanoregistry@rti.org 
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