NANOMATERIALREGISTRY

Compliance Level Scores

YOUR CURRENT
KEYWORD SEARCH

[N02
Also search within

words, phrases, or
formulas.

NARROW YOUR SEARCH
[ size

Aggfﬁgg State

[] size Distribution
Surface Area

[7] shape

[] composition

] Purity

[7] surface Char"gé e
Fj Surface Chen;istr.).r
[[] surface Reactivity
[T] solubility

[F] stability

Biological

[] Environmental

REVISE SEARCH »

16 RESULTS FOUND FOR TIO2

NRES - TIO2 NF

NR91 -TiOZ2 NP

NR467 - TiO2 NP

NRE0S - TIOZ NP

NR&10 - TiO2 NP

NR811-TiO2 NP

NRS32 - TiO2 NP

NRS33 - TiO2 NP

NR96E - TiO2 NP

NR1076 - TiO2 NP

NR1102 - TiO2 NP

NR1278 - TiO2 NP

CH

8 CcE C3

Cl Cca C8§

©

Gl Gl G %

<q

€l @ <3

i3

<3

<q

FIRTI

INTERNATIONAL

Arrangeby » | «Prev 1 2 of 2 Next»
&
&
A -4
A <
Y & £ & N
&
& o 3 & F L &
$ S ¢ & F F £ a A
et & A g & & & & & &
& 0\9 qi? 4539 & & év qg‘?‘ ﬁv \>§b R & oF o ,'0
Y @ & & & & & & & & & 9
w " W No No
w w | No
Lo » » o No [0
w w ves Yes [
w » No No [E
» !9 No No
w w Ne No
] ~
" W No No [F
w w N
" w c N [@
w w w W w ) No N T
& ks o A il A D O
W w No Yes
o No Yes E
w " No
L S 0 B
Compare Selected»

www.nanomaterialregistry.org

NI ) National Institutes of Health 1



NAN@OMATERIALREGISTRY

Project Overview
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NAN®MATERIALREGISTRY

ABOUT THE REGISTRY RESOURCES CONTACT US

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

www.nanomaterialregistry.org

WELCOME TO THE NANOMATERIAL REGISTRY!

The Manomatenial Registry is a one-stop, authontative, fully curated resource that provides

information on nanomaterials and their biological and emvironmental implications. This system is

currently optimized for Firefox, Chrome, Safari, and Intemet Explorer 8 and above. Please use

the site's features and visit the Contact Us page to prowde us with your valuable feedback
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THE REGISTRY RECORDS

1200 Nanomaterials as of
9/9/2013

Nanomaterial Similarity

A tool for the nanomaterial community

Presantly, there is much research that has resulted in a growing body of
nanomaterial-centric data. However, critical knowledge gaps in
nanotechnology need to be addressed so that the use of nanomatenals is
not outpacing the understanding on the implications of these materials. The
MNanomaterial Registry is a data-drven tool whose purpose is to enable
researchers to close the knowledge gap that currently exists in the
nanotechnology field

The goal of the Registry is to archive a sufficiently large, accessible, and
centralized body of integrated information to enable researchers in gaining
knowledge from accumulated data. As computational tools and researchers
| be

extracted and used to guide new research and, ultimately, the safe use of

interact with the information in the central data repesitory, knowledge v

nanomaterials

The Registry is being built through strong collaborations with stakeholder
groups that represent the diverse nanomaterial community, including
industry, regulatory, government, and academia. This resource will evolve as

the guality and quantity of the informatien on nanomatenals improve

Funded by:

LATEST NEWS

March 2013 - Meet the
team! May 13-14, the
Manomaterial Registry will
have a booth at the

Nanotech 2013 Expo in

Washington, D.C

March 2013 - UC CEIN and
iPlant Collaborative will be
holding a one-day workshop
on May 7, 2013 for

leveraging currently available

cyberinfrastructure .. Read

m National Institutes of Health
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Evaluating the Information  BIRII

Compliance Level

The Nanomaterial Registry’s COMPLIANCE LEVEL FEATURE provides a METRIC on the
QUALITY of characterization of a nanomaterial entry

broken into MERIT,

Gola 76100 pk BRONGZE, SILVER, and
Silver v 3175 i 7 GOLD and represent
Bronze : 26-50 : increasing quallty of

. : ' characterization based on

Merit i 0-25 i

our evaluation criteria

A COMPLIANCE LEVEL SCORE is a
guantitative value calculated by an
algorithm

NAN®MATERIALREGISTRY



Compliance Level Scores
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Scenario 1 Scenario 2 Scenario 2 Scenario 4
Size=37.5nm |[Size=37.5nm Size=37.5nm Size=37.5nm
Mean Mean Mean
Hydrodynamic |Hydrodynamic Hydrodynamic
Diameter Diameter Diameter
Dynamic Dynamic
Light Scattering Light Scattering
Curated
Malvern ZetaSizer |\alvern ZetaSizer
Data: Nano ZS Nano ZS
11 of 12 measurement
parameters reported
Protocol: ASTM E2490 -
09
Compliance Level: Merit Bronze Silver Gold

Records with more specific measurement data (e.g. “Mean Hydrodynamic Diameter”
are awarded more points than those with less specific data (e.g. “Size”)

NAN@®MATERIALREGISTRY



Compliance Level Scores BRTI

CL calculation assigns weights to each ( Maintain CLR Analytics
value that might appear in a curated
record —————
Maintain CLR Data # Search Measurement Points
Weights are motivated by specificity and i | CLR Categories PCCs: | Particle Size E]
are fixed by consensus-based standards [Search|
. . . T Technique Points —
arising from collaboration between our .
scientists and Advisory Board Jj Foenoe
: Points | CLR Measurement Points - Search Results

-' Instrument

For each PCC, the weights for a given s Maipler |10 | Aoy |

. ‘ Miscellaneous I_ Delete ] Update | [ New
record are transformed via a N oits L | [Update ] [ ew]
mathematical formula to give a rational # | Measurement Type Mulitiplier | Weight | Points Max Points
Medal Rules | $ : 1 — |
number between 0 and 1, the record’s CL = 10 S | |4 40
Refresh CLR Web |
for that PCC 3 et O 10 [ | (4 40
O 10 4 3 40
CLR Detail Report -
Based on the CL obtained, a record is = 10 = 40
awarded one of four medals (from best _ R [ 10 a3 || e
characterized to least): Gold, Silver, 8 10 4 . 40
Bronze, or Merit O 10 __lIE 40
O 10 4 3 40
O 10 4 2 40
O 10 4 | |2 40
w0 | 40

NAN@®MATERIALREGISTRY :



CALCULATING COMPLIANCE LEVEL FIRTI

INTERNATIONAL

* The database field categories utilized in Compliance Level (CL) calculation are identified
as “GROUPS”

For any given GROUP, the set of possible entries is called the set of ELEMENTS in that
group

The CL score for each PCC for a given record is the sum of the scores awarded to each
measurement, capped at the maximum value a single measurement can obtain

“GROUP” “GROUP” “GROUP”
Measurement Measurement | ‘/j[£=1:=11113F Uncertainty
NRID PCC Type Sub-type 1 Value Value Units Technique il
Miean Intensit
NR1010 Particle Size B Lldele\GE (s . v 53.2
. Weighted
Diameter
Miean Intensit
NR1010 Particle Size B Lldele\GE (s . v 55.8 m
. Weighted —
Diameter m
— <
NR1010 Particle Size 0.154 %
@
NR1010 Particle Size m 0.161
NR1010 Particle Size 41.71 nm

(selection of data output from the Registry) °



CALCULATING COMPLIANCE LEVEL FIRTI

The CLR Algorithm a

* Group: data associated with a given PCC are broadly categorized into groups: Measurement Type,
Technique, Instrument, and various Meta-data groups (uncertainty, replicates, etc.)

* Element: each group consists of elements; data which are categorized into a given group are called
that group’s elements

* Points: each element of each group is assigned an integer called its points value

* Multiplier: each group has associated with it an integer value called its multiplier

* Weight: For each group within a given PCC, the weight is the product of the group multiplier and
the largest points value assigned to any element in the group

* Measurement: a measurement is a single characterization of a particle

2.¢ Mg * Pg
ZGMG * W

Clpcc =

Measurements

G = group

M = group multiplier

P; = points awarded to element P of group G
W = weight assigned to group G

NAN@OMATERIALREGISTRY



CALCULATING COMPLIANCE LEVEL FIRTI

INTERNATIONAL

The CLR Tool
Maintain CLR Data 2 Search Measurement Points
CLR Categories PCCs: | Particle Size v
Technique Points EEN  The CLR tool allows us to
|| Weswement ADJUST multipliers and
\ ¥ Ponts | CLR Measurement Points - Search Results o
p——— _ points for all groups and
Points “ | | Multiplier: | Apply group elements
;| Miscellaneous Delete LQEQEI_?_. [(New |
Ponts — _ i _ e We can then APPLY the
= | Measurement Type _ Mulitiplier . Weight | Points | Max Points _
Medal Rules changes to all records and
Refresh CLR Web e e see the IMPACT on CL
Data

score on the website

CLR Detail Report

Curation

* This gives us the necessary FLEXIBILITY to address dynamic nanomaterial characterization
standards as well as to tailor CL calculation to specific stakeholder groups

NAN@OMATERIALREGISTRY 8



CALCULATING COMPLIANCE LEVEL
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The CLR Tool
CLR Detail Report
: Generate Report |
TOTAL PTS : TOTAL POSSIBLE . Measurement Pts . Meas Poss . Sub Meas. Pts . Sub Meas Poss . Technique Pts : Technigue Poss . Grapt
43 70 20 40 0 0 20
0 7 0 0 0 0 0
43 60 20 30 0 0 20
0 7 0 0 0 0 0
60 67 40 40 0 0 20
30 37 30 30 0 0 0
0 7 0 0 0 0 0
0 7 0 0 0 0 0
0 7 0 0 0 0 0
0 7 0 0 0 0 0
0 7 0 0 0 0 0
0 7 0 0 0 0 0

20
0

o]
o

[ = SN =T O~ I — T B = B == D I == (N — B =

The tool also supports DETAILED REPORT views which
v help us ensure that the algorithm mechanics are sound
v' explicitly show the contribution of each group to the PCC CL scores

NANOMATERIALREGISTRY



CALCULATING COMPLIANCE LEVEL
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EXAMPLE: Particle Size calculation for NR50, a silicon nanoparticle, curated from NIL

1 RESULT FOUND FOR NR50

«Q’
% \’rf\“
& ¢ o
r c " A
1 o f: & & & S I >
; " & N . g 3 <L
= & & A oF & o
ol o & > O ) -
P Bronz & & < GO F o F &L
F & & e RN S . R |
QY Q = v v & C Q
NRSO - Si NP ofl IR~ o " W

Compare Selected»

Medal Rules (Use decimals to represent percentages - Example: .50 = 50%)

Gold Medal given fora CLR  |>

[¥]0.90

Silver Medal given for a CLR i”>

[v]|0.70

(assumes less than gold value)

Bronze Medal given for 3 CLR IH<

[v]|0.70

(assumes less than silver value)

Merit Medal given for a CLR l'_<

NAN@OMATERIALREGISTRY
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CALCULATING COMPLIANCE LEVEL

|

|

Mean Primary Particle Size: 59 nm :
Transmission Electron Microscopy & 1

|

IMean Primary Particle Size: graphically represented |
Scanning Electron Microscopy & I
T e T i e e e e e e e e

Aggregation/Agglomeration
State State: Not Aggregated/Agglomerated

Transmission Electron Microscopy &

Shape
Nanoscale Dimensionalty: 3D
Transmission Electron Microscopy &
Nanoscale Dimensionality: 3D
Scanning Electron Microscopy &

Composition @ CORE (hover over circle for proportion of material)

COMPONENT 1

Material Type: Group IV -non C

Molecular Identity: Si
X-ray Photoelectron Spectroscopy &

Crystallinity: Crystalline
Transmission Electron Microscopy &

NAN@OMATERIALREGISTRY

FIRTI

INTERNATIONAL

View of particle size

\ information from

the details page of
the website

NR50, a silicon

nanoparticle,
curated from NIL

11



CALCULATING COMPLIANCE LEVEL

Group

Measurement

Technique

Instrument

Uncertainty

Replicates

Graph. Rep.

(TABLE 1)

The data relevant to Particle Size CL calculation for NR50 are tabulated below:

Mult.

10
4
3

Weight

4

w N N = U

Measurement

Group

Technique

Instrument

Uncertainty

Replicates

Graph. Rep.

(TABLE 2)

Element

Mean Primary
Particle Size

TEM

yes

FIRTI

INTERNATIONAL

Points

Msrmt. | Msrmt. | Tech. | Tech. | Inst. | Inst. | Uncrty. | Uncrty. | Repl. | Repl. | Graph. | Graph.
awd. poss. awd. | poss. | awd. | poss | awd. poss. awd. | poss. | awd. poss.
30 40 20 20 0 3 0 2 0 2 3 3
12

(TABLE 3)




CALCULATING COMPLIANCE LEVEL BRI

Algorithm:

Mg *Pg
CLpcc = Z {ZGMG W,

Measurements

Algorithm applied to NR50:

(10)*(3)+(4)*(5)+(1)*(3) —~0 75 |

CLPartche Size — (10)*(4)+@)*GB)+B)*x(D+(V)*)+(1)*2)+(1)*(3) _______i

Bronze 26-50
Merit 0-25

NAN@OMATERIALREGISTRY



CALCULATING COMPLIANCE LEVEL

Curation and CL Scores

The method of reporting can change the resulting CL score!

Example: A researcher measured a
distribution of particles with TEM

Data:
Mean Diameter=45.9 nm +/- 3.1 nm
Measured on TEM

CL = Silver

INTERNATIONAL

Reported in Paper:

Diameter =50 nm

Measured on TEM

CL = Bronze

NAN@OMATERIALREGISTRY
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