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NAN®MATERIALREGISTRY

= Authoritative Web-Based Registry
A TIONAL — Physico-chemical characterization
f iE’?A\N(f[-R — Biological interactions
|

v ) _ITU TE — Environmental interactions

= Broad stakeholder involvement

@ TOX NEr — Industry, regulatory, government, and academia
ONAMI MOSH a-é = Significant Long-Term Impact

: UM ASS — Enable development of new models, assays,
(= standards, and manufacturing methods
S EVUan AMHERST N |
— Accelerate the translation of new nanomaterials for
biomedical and environmental applications

ol sl _ Promote standards and support science-based
Organization for

TS,
e regulatory decision-making ¥ RTI



http://upload.wikimedia.org/wikipedia/commons/4/44/US-NIH-NIBIB-Logo.svg
http://upload.wikimedia.org/wikipedia/commons/2/22/US-NIH-NCI-Logo.svg
http://upload.wikimedia.org/wikipedia/commons/3/3b/US-NIH-NIEHS-Logo.svg
http://www.intertox.com/news?PHPSESSID=a9cf94adfad7bbf52002f25ec0d7d720
http://upload.wikimedia.org/wikipedia/en/3/3e/Niosh.gif
http://corporate.evonik.com/en
http://www.umass.edu/umhome/
http://en.wikipedia.org/wiki/File:NIST_logo.svg

RTI International

Reqgistry Priorities

« Minimal information standards

- Curated data . WELCOME TO THE NANOMATERIAL REGISTRY!
The Nanomatenial Registry is a one-stop, authoritative, fully curated resource that provides
© Eva|uatI0n Crlterlajcom pllance |€V€|S mformahonunl.he biologi:af and.emirffnrmmal impliodion'i ufwal_l«:hat?cle:ized nanomatenals
. Data validation oo o st s ot (R Ry
) ) institutions, govemment, and academia. _
- Consistent vocabularies
- Ontology
- Interoperability with data sources
- Collaboration across the s
nanomaterial research community - -
::rc Size
The Registry leverages existing r .
. = '_a Surface Area = o
resources, Communltles, and best N To access this information, search or browse the database using the I?Ij‘,

practices



RTI International

Current FOCUS: Leveraging community efforts

Characteristic MINChar (2009) ISO (2009) OECD (2008) NIST (2008) Warheit (2008) D. Ray (2007)
Aggregation/Agglomeration State * * * * * * = No standards in place
Particle Size/ Size Distribution * * * * * * at this time
Purity > * * * * = Multiple community
Surface Area * * * * * efforts
i * * * 5 a
S * * - The Registry has built
Co2sien * * * * * on these efforts by:
Shape * * * * L.
P _ Soliciting these
Solubility * * * communities for
Stability * * * * additional feedback
Surface Charge * * * * — _Expanding concepts to
Surface Reactivi . N include meta data
u ivity a i H
— Building a flexible data
Synthesis/Preparation * * model
Concentration * *
Zeta Potential * *
Crystal Structure/Crystallinity * *
Surface/Interfacial Energy *

Others? 12 more...
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RTI International

Current Focus: Minimal information standards

= Development of data model for the
minimal information about nanomaterials

= Minimal information standards are
important
— Interoperability (data accessibility and usability)
— Consistency with data and meta-data collection
— Increased analytical power of datasets

= Challenges

— The Minimal Information Standard is not simply a listing of
physico-chemical characteristics

— Sufficient information on instrumentation and
methodologies used to measure characteristics is
required
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RTI International

Example: Minimal Information and Protocols

= Particle characteristics can
change depending upon

protocol
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Assessing Toxicity of Fine and Nanoparticles: Comparing /n Vitro

— — T
1000 1200 1400

Average
) aggregate size % Surface Aggregation
Sample Solution in solution distribution charge (mV) state
(nm)
Water 564.5 47.6 -60.52 Mild
Carbonyl PBS 560.8 80.3 -51.29 Mild
iron =
f 12.K 578.9 86.5 -33.62 Mild
media
Water 534.1 19.8 -61.93 Moderate
Crystalline PBS 530.0 66.9 -16 Moderate
silica ¥
i 12.K 471.5 67.0 -1.1 Moderate
media
Water 213.5 24.4 -48.43 Mild
Amorphous PBS 260.7 73.0 —26.96 Mild
silica F-12K
: 382.2 98.0 -5.26 Moderate
media
Water 167.5 16.2 -54.51 Moderate
Nano-ZnO PBS 3137 313 —28.5 Moderate
FedzK 283.0 448 5.7 Severe
media
Water 2429 18.8 -55.76 Mild
Fine-ZnO PBS 318.6 34.9 -14.9 Moderate
F-12K 372.4 45.2 -9.4 Moderate
media

Measurements to In Vivo Pulmonary Toxicity Profiles

Christie M. Sayes, Kenneth L. Reed, and David B. Warheit'
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http://lib.store.yahoo.net/lib/nanolab2000/nanotube.gif
http://www.nano-lab.com/=

RTI International

Current FOCUS: Registry minimal information

Shape Surface  Surface  Aggregation  Agglomeration Size Particle| Surface Purity Composition Solubility ~ Surface  Stability
charge area state state distribution size reactivity chemistry
|
| | | | |
Size Diameter Mean Mean Mean Mean Molecular Number Weight Volume Nanomaterial
diameter primary aerodynamic  [hydrodynamic weight Average Average Average State
particle diameter diameter (MW) Molecular ~ Molecular ~ Molecular
size - _ Weight Weight Weight
Dynamic Light Scattering (Mn) (Mw) (Mv)
pH of Temp of  Dispersing Viscosity  Purity of Concof Sample Medium Refractive  lonic  Sonication/ Sonication/ Algorithm
Suspension  Suspension  Agent Dispersing Dispersing  Conc Type Index of  Strength Milling Milling used
Type Agent Agent Medium Time Power

Minimal Information = Physico-Chemical Characteristic +
Measurement Type + Protocol Details RTI
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Current Focus: Infrastructure Development

= Flexible data model
— Built on minimal information standards
— Easily expandable to include new developments
— Use case for adaption of standardized data formats
— Hosted in an enhanced security network to ensure data
integrity
= Publically available website
— Search
- Browse
— Side-by-Side Comparison
— Matching |
— Detailed view of nanomaterial records h - L
— Compliance levels for characterization data




Advanced Search

IDATABASE SEARCH |
KEYWORDS Ir ARCH » > SearCh by
ol e = — keyword(s) and
j specific
characteristic(s)

NAN@OMATERIALREGISTRY URTI



RTI International

Degree of Similarity is based on s

* Browse through
many key
nanomaterial
classifications

BROWSE NANOMATERIALS

-k’irl ; e that compiles data from mult e EESEoae - "
ﬁ Sasnas he bnomaterial Registry (NR) provides tools for analyzing Na
P . the biological and environmental implications of init
@ 5w pmaterials. This resource will evolve as the quality th-:.-
I rmation on nanomaterials improve. Hundreds of Na
"'_’7_. Shape bve been curated into the NR for physico-chemical (NI
4| available to the public. Biological and environmental
jﬂ Surface Area T -

D B nanomaterial entries will also be curated into the NR 3
Ap
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Compliance Levels

SEARCH RESULTS
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NAN@OMATERIALREGISTRY

= Data validation
= Algorithm uses minimal

information to score
nanomaterial data

— Quality
— Completeness

INTERNATIONAL



RTI International

A5 SYNTHESIZED

Composition

Particle Size

Size Distribution

Best Practice Questions

Meta data is used to calculate
compliance level

Molgcular identity: Phosphine-stabilized Au

PHYSICO-CHEMICAL CHARACTERISTICS

£ (hover over circle for proportion of material

Molecular ldentity: Phosphine-stabilized Au

Holecular identity: Au101(PPh3)21CI5

Size Distribution
Metal

Purity OF.
= 75.8%

Molecular identity: Au101(PPh3)21CI5

Mean Diamster: Powder

BEST PRACTICES

Instrument Manufacturer: Not Reported
Instrument Model: Mot Reported

Raw Data Provided: Yes

Proper Controls Used: Not reported
Instrument within Calibration: Not reported
Humber of Replicates: Mot Reported
Protocol Reported: Mot reported

Protocol Citation: Mot Reported
Protocol Modifications: Mot Reported

NAN@OMATERIALREGISTRY URTI



Data Curation

Current Sources: publicly available
R, T databases

N %3 T ¢ ° CaNanoLab (cancer research)

Lk LS, ‘*%7‘*‘?‘“ s29) * NIL (Nanomaterial Information Library)

L Aerr 72 c':?f"fl Yoo

746,967 2306 ,,0303 REBIIE  « [InterNano (manufacturing)

1 J"V-ﬂf! c':?
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:ulH-?h’ T_+-1 L
mﬂ DR 4] Future Sources:
; '-’—1!!-)‘03“!
3 e Industry
e Academia
e YOU!

NAN@OMATERIALREGISTRY RTI
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Curation Process

SData e Data sources vetted by SME
Vetted e Minimal information curated by

experienced nanomaterial
researchers via web-based
tool

e QC of curated records for
proper scientific interpretation
by SME

Curation

NAN@OMATERIALREGISTRY RTI
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Current and Future Efforts

- Nanomaterial entry enhancement
- Implementing Biological and Environmental Implications information
- Increasing the number of nanomaterial entries
- Vetting new data sources — databases, peer-reviewed data

- Refinement — The Registry has been designed to be evergreen

- Updating minimal information, compliance level and matching algorithms
- New findings from external resources or from the Registry itself

- Ontology
- Understanding the scope and granularity needed for Registry users
- Leveraging community-based tools, best practices
- Developing ontology for additional information presented in the Registry

- Interoperability
- Currently looking at ISA-TAB-Nano and vetting other standard ways to capture nanomaterial data
- Working with data sources and enabling early adapters of data format standardization

NAN@OMATERIALREGISTRY RTI
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Thank You

* Next Nanomaterial Registry release:
* August 2012
» Redesigned pages for improved usability
» Curated biological and environmental
interaction data

 Please visit www.nanomaterialreqgistry.com

» Contact us at NANOREGISTRY@RTI.ORG
to become a part of the nanoinformatics effort

PN
NAN@MATERIALREGISTRY ORI


http://www.nanomaterialregistry.com/
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