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National Cancer Institute caBIG®
Nanotechnology Working Group

» Government

National Institutes of Health

o NCI, NHLBI, NIBIB, NCL
Center for Disease Control
Food and Drug Administration

Environmental Protection
Agency

» Academia

Washington University

Pacific Northwest National Lab
Oregon State

Stanford

MIT

Georgia Tech

UCLA

» Industry

Intel
Pennsylvania NanoSysten

» Standards organizations
m ASTM E56
m ISO TC229
» Alliances and organizations

International Alliance for
NanoEHS Harmonization

Oregon Nanoscience and
Microtechnologies Institute

National Nanotechnology
Initiative

National Nanomanufacturing
Network

NCI Nano Alliance

o
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caBIG® Overview (http://cabig.nci.nih.gov/)

+ Track clinical trial
registrations

+ Facilitate automatic
capture of clinical
laboratory data

* Manage reports
describing adverse
events during
clinical trials

+ Combine proteomics,
gene expression,
and other basic
research data

» Submit and annotate
microarray data

* Integrate microarray
data from multiple
manufacturers and
permit analysis and
visualization of data

\ J/

Discovery Research

Clinical Outcomes Data

Pathology

Bench

Proteomic Data

Pathology

(.

Use NBIA repository
for medical images
including CAT scans
and MRIs

+ Visualize images using
DICOM-compliant
tools

+ Annotated Images with
distributed tools

v

» Access library of well
characterized and
clinically annotated
biospecimens

+ Use tools to keep an
inventory of a user’s
own samples

= Track storage,

distribution, and quality

\_ assurance of specimens/

Targeted Pharmaceuticals

Ay

Cancer Treatments

Laboratory Data

Surgical & Radiotherapeutic

Technologies

Bedside

Treatment and Care

Genetic Data

» Bench-to-bedside biomedical
research infrastructure

» Integrates basic research to
clinical research to patient
care

» Broad deployment
m Extensible framework

m Significant use outside the
cancer domain

» Poised for significant growth

Pacific Northwest
NATIONAL LABORATORY

Images courtesy of Juli Klemm,
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Working Group Scope
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Nano WG current areas of focus

» Nano-TAB development (enabling)
® Nanotechnology data sharing standards
m Working draft ready
m Community engaged
® Need to focus on applications and standards
» NPO support and expansion (enabling)
m Standard vocabulary and ontology for nanomedicine
®m Foundation established
m Community engaged

® Need to focus on support for nano-TAB and other
annotation projects

» Nano-QSAR (applying)
B Structure-activity relationships for nanomaterial-biological
interactions
m Community engaged; participants identified

® Many potential areas of focus \%

Pacific Northwest
NATIONAL LABORATORY
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Outline

» Introduction to the caBIG® Nanotechnology Working
Group

» Overview of nanotechnology informatics challenges

» Research projects
® Ontology development
® PubNano resource
m Data exchange standards
O
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What is the problem? Unrealized potential
due to combinatorial complexity

» Nanomaterials are small and

diverse
» The promise:

®m High density

® Improved biodistribution

® Multi-modal applications
» The problems:

m Combinatorial diversity

m Difficult characterization
» An important challenge!

lyethyl
Image (Z:'rtltrast (pogylsc‘z)ene

Medical Applications

Research Clinical
Nanotechnology
Drug Screening Drug Delivery
(Labeling) TR (Therapy)
\\
Gene Delivery " g Detection
; - (2 < ;

(Transfection) ' » (Imaging)

Diagnosis ‘ 3 Diagnosis/Monitoring
(Devices and Labeling) (Disease Markers)

McNeil SE. J Leukoc Biol, 2005. 78(3): p. 585-94.

doi:10.1189/jIb.0205074 - e
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What is the problem? Diversity of data

Anti-tumor activity

. . i i . . . . . il
Size distribution data Tissue biodistribution T -
5 ) O DOX 200
Tumor a7 4000 F = DOX/GC DOX Yok
E 3500 ¢ S 180
M I =
< 12 usele §3000 L :.5.:”“
< . 3 2500 - 160
> Spleen 82.00 %uo
W 9 S 2000 [ 2
3 Lung 5 1500 F 140
2 = = 130 = Saline
£ 1000 - I DOX .
g 6 Kidney 120 | |= poxice-po:
= B "o
= 0 1 16 19 21 23
) Liver U f )
L 0o 9 13 16 19 2 23 | Time (@aysif
Urlns Time (days) Drug injection
Drug injection
) Bload
' 1 In vitro drug release
. 0.0 5.0 10.0 15.0 20.0
Diameter (nm) 50
% of dose /g or ml e pHT
—&— ph¢ 120 5
gw 100
. =~ =
Zeta Potential T 2 ] R
@ &
Table 1 D Day o 30 E
Zeta potential values of control and tamoxifen loaded nano- &’ & 60
B Surface morphology data é E
Nanoparticle formulations Zeta potential (mV) Tumor E’ x & 20
F
Control nanoparticles 6.7+1.2° g 0 B S
Tamoxifen-loaded nanoparticles 254414 Q 10 o 10 20 30 40
Time (h)
* Zeta potentials of the nanoparticle suspension in deionized
distilled water were measured using the Brookhaven’s Zeta 0
PALS instrument.
b Mean +8.D (1 = ). 0 50 100 150 200 250
Time (Hour)
= 100 ]
2
. »
Drug loading data g%
o
[
50 < 60
s =
E 40 . % 40
2 Preparation g
g % g 20
]
FES 0
E . .
3 10 Chemical composition of o 0 L. “0 50
<

=, hanoparticle formulation

Tamoxifen Added (mg)
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What is the problem? Disconnected resources
and users

PubMed |[=------ @
‘ NEI I
Envi

"-\._\. %
. research
MICAD o "
\'\
“““ ical
) - = research
Clinical - e ,,,
- “" ~ "'\.
-~ h r
.n" "\._\ .r

researnh
Web of
S{HE"EE @ GEN EnﬂLﬂb

Pacific Northwest
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Who are the stakeholders?

E56 ASTM
Users of nanomaterials
TC229 Standards
Producers of nanomaterials
Alliance
NCI
caBIG Nano WG Regulatory
NIH
PEN NHLBI [ Nanoinformatics stakeholders ]
OSHA
. Biomedical Materials science New materials
Nano Registry NIBIB
Defense . Device engineering Sensors
NIEHS Funding
Energy Academia
BExposure
EPA Environmental Biomedical
Diagnostics
NIOSH CDC Occupational

Pacific Northwest
NATIONAL LABORATORY
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What does the community need?

» The nanomedicine community has an

immediate need for nanomaterial @ %
informatics: — %

® Understand nanomaterial toxicity and ~Sm—=
other biological properties Chenmical properties

reactivity

Ontology :

’n
[
2
i
and X ]

m Systematically represent nanomaterial a R
structure and composition sty N

m Design nanoparticles, and other t
materials with custom properties for [ph&z;cc&] [naﬁéf#‘i”t:'ﬁa.}
specific biological applications

m Search for existing data on
nanoparticle synthesis and properties

Semantic
search
Toxicity

prediction

m Exchange nanomaterial chemical,
physical, and biological data

modeling design

N
~7

Pacific Northwest
NATIONAL LABORATORY
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NEI

caManolLab

MICAD

AL H
=W =l

NCBO
Resource

/ Index

‘ PubMed I

-
.
b .

.
LS

Web of
Science

q

.
b

o) Q Q

Our solution

» Information exchange and
analysis through

m Data exchange standards

m Ontology
m Information resources

» Methodology development and
applications in nanomaterial
prediction:

m Biological activities

m Chemical and physical
characteristics

A b b LN

research research research Chnical

(L
e
)

—
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Outline

» Introduction to the caBIG® Nanotechnology Working
Group

» Overview of nanotechnology informatics challenges

» Research projects
® Ontology development
® PubNano resource
m Data exchange standards
O
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NanoParticle Ontology (NPO)

» Capture knowledge
underlying nanomaterial

physical state

nanoparticle type shape

m Preparation chemical A tunction
. .. composition SRR
m Chemical composition ! ,\ i sy o
m Physiochemical P
characterization smictu:e*/ j =
m Biological _ o ‘l , D i
funCtIOn/behaVIOl' role ‘ (mag ScottM Neil, J. Leukoc Biol, 78, 2005) ?neestzg:nism
’ Ba.S|C Formal OntOIOgy spatial location of \I“—‘”g’ cancer
StrUCture Taorz::lr‘:iz:l‘e chemical physicochemical Sp——
linkage property

» Initial focus on cancer
diagnosis and therapy

> Current growth to Include a hitp://purl.bioontoloay.ora/ontology/NPO
broader ran?
nanotechnology concepts

> Support%d by the caBIG®

http://www.nano-ontoloqy.orq/

Nano W
» Available through Bioportal o
_ Pacific Northwest
Thomas DG, Pappu RV, Baker NA. NanoParticle Ontology for Cancer Nanotechnology NATIONAL LABORATORY

Research. J Biomed Inform, in press. doi:10.1016/j.jbi.2010.03.001
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http://dx.doi.org/10.1016/j.jbi.2010.03.001
http://purl.bioontology.org/ontology/NPO
http://www.nano-ontology.org/
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Example view into the NPO

has_quality
et "FI . has_guality
chemical sy nanoparticle
composition
has_pa has_quality
e &
has_part
chemical
composition has_part
shel has_quality
chemical
composition suriace of chemical
nanoparticle as_gual composition
has_guality
surface
has_property charge

zeta
potential

o
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chemical
composition
(= has_guality

physical

as_qualit
state —uaky

has_quality

A
as_quality

dispersity

-

\
oy

chemical
composition
has_guality

has_quality
_guality
amount of E ent
quallty substance partfnf"-—-» tachn
conjugated /
componant
encapsulated part_of
" nent " encapsulation
entrapped
has_component_part ot [—part_of
has_component_part \ it
has_component_part /
5_component_part
surface
has_component_part agent
imaging
nanoparticle a5, P t_part: payload atom
formulation agent )
has_component_part has_part
therapsutic
payload
has_en - nent_part
agent molecular
entity
has_encapsulated_component_part

has_campanent has_entrapped_component part___ hes_identiication_type

makecular
fis_er lated_ 1t_part—=] in
) nanoparticke
nanoparticle has_component_parl formulation
component

“‘““hﬂs_mnjugaled_mmpunam_parl

as_quality. chemical
composition
has_guality

has_componant_part

chemical has_quality

composition

chemical has_guality

composition

chemical has_quality

composition

17

has_quality
B - particle
has_idenification_type concentration
amount of
substance
particle size
has_quality
coat
. .
has_part—| nanoparticle s qually )
has_pa has_guality
cofe
has_part
"X /E
] has_guality
surfaca of chemical
nanoparticle as_quality- compaosition
has_guality
surface

has_property charge

f

zeta
potential

il

[ "
has_quality molecular
structure

A more detailed
view of
nanoparticle
composition
using the NPO
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NATIONAL LABORATORY

Proudly Operated by Battelle Since 1965



Outline

» Introduction to the caBIG® Nanotechnology Working
Group

» Overview of nanotechnology informatics challenges

» Research projects
® Ontology development
m PubNano resource
m Data exchange standards
O
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PubNano nanomedicine resource
» Nano-friendly interface to

@ relevant:

MEI caManolLab

m Ontologies (browse and
search)

MICAD
® Resources (semantic
— e search)
™ resoure m Materials (structural search)
Index Lot . .
LI m Literature (links back to
o relevant terminologies)
Web of . | NeWS
Science el o . .
— T N » Driven by:
O QO Q O m NCBO Resource Index
A A’ /\ /K m Knowledge Encapsulation
as Medical Etwvi

Clinical

Framework (KEF)

research research research

o

Pacific Northwest
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caOBR adds caBIG resources to the NCBO
Resource Index

caOBR: connecting caBIG with
Bioportal [ o

Use the NPO and other ontologies
for semantic search

caOBR adds caBIG resources to
NCBO Index

caOBR also exposes NCBO Index
to caBIG

caOBRis a caGrid analytical service. It
provides caGrid compliance APIs which
allow accessing OBS features and OBR
annotations to caGrid community

Pushing
caNanoLab data
into OBR

v

Annotations which may

——= |OBR annotation service | —> | beretrieved via
BioPortal

Cellinternalization of
nanoparticle induces
release ofthe
photosensitizer which
upon UV irradiation
produces reactive

Makingthe OBR
REST based

APIs available

v

oxygen species causing oncaGrid
cellnecrosisand E ing OBR
apoptosis OBS —> |¢ca0BR service annotations to

caGrid

caNanoLab data

v

Integrating
caOBRfo caB2B

. Related concepts for Harvard MIT_BWH_HHMI_UCSD-GvMaltzahnAM2009-07
BioPortal Resource Search = ViewDemo!
Property or Attribute from: /I TH us Qualifier value from: ="
Search cell from: Les molecular structure from:
Ontology fiters Clear Murine Cell Types from: Cell Device Component from
Cellular Telephone from: u Conceptual Entity from: 11
Qualifier from s molecular entity from
1155 Bﬁ ARRS GoldMiner L7] 117288115 Adverse Event Reporting Syst THE from: 3 General Qualifier from:
Q 7} L Left from: f inbred strain frol
15190 ArrayExpress 1630 Biositemaps Index Medicus Descriptor frol gs Alphanumeric from
96338 9 ClinicalTrials.gov @ (407331 Conserved Domain Database | icellularihenotynelitom:Ii] ot il
Activity from: Tl MeSH Descriptors from
246] 54 of i ©  [3774)% | prugrank outer chorionic cell from: #1051+ atom Descriptor from: SHOMED Clini
- B homoatomic molecular entity from:
21272| @ Gene Expression Omnibus DataSets o 823 - MICAD R bio al interest
. monoatomic entity from: - .
21140 .k oniine Mendefian Inheritance in Man o 923 - Pathway Commons e
- 0 - functional entity from: © Biolog Geographic Area from:
832 PharmGKB [Disease] 1634 PharmGKB [Drug]
988/™  pharmGKB [Gene] @ [110241] ¥ pupchem
2000 )E Reactome © (1033651 ResearchCrossroads
18581|""™ stanford Microarray Database @ [15324]™ yprot ks
14779 WikiPathways o 800 - caNanoLab - ,/’

R — Pacific Northwest
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NCBO BioPortal: http://bioportal.bioontology.org/
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http://bioportal.bioontology.org/

KEF features: Semantic MediaWiki for

annotation, search, and evidence marshalling
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Annotating Grading Scale for the Nuclear Posture Review

choose to the

As analysts prepare for the impending release of the U.S. Nuclear
Posture Review (see 1 2 3), a grading scale would help to
illustrate which policies are under consideration. Thankfully, Prof.
Tom Sauer provided such a scale in A Second Nuclear
Revolution: From Nuclear Primacy to Post-Existential Deterrence,
his contribution to the October 2009 issue of The Journal of
Strategic Studies. Sauer argues that nuclear weapons states may

gl of nuclear
security policies sooner than is commonly expe
into some Global Zero analysis towards the end, so
bag, check him out. Here is the excellent typology §
for considering nuclear weapons policy. Click to enl;
the definitions and histori Sauer uses
typology. Nuclear Primacy Description: the capabilit|
the nuclear weapons force of the enemy with a first
Description: role of nuclear weapons in the defence|
benefit as ible out of U.g
War, albeit at much lower levels Minimum Deterreng
second-strike force does not require a very large arj
Examples: current postures of Israel, France, and |
Description: nuclear weapons are able to deter thar
posture Examples: China, North Korea, India, and H
Post-Exi ial D D p nuclear de
Examples: Japan and Germany When the U.S. Nug
how closely it adheres to Sauers full description of
on nuclear weap A ing to mini (and e:
second-strike force does not require a very large arf
long as the opponent believes that he can be atta

in their

"‘.:m [Mentions Person::Sauer|Sau
For Model IED High Level Kill Chair |4

Ds Maximum Deterrence

pd, in order to squeeze as much

U.K. and France during the Cold

nuclear weaponsa secure

par weapons are invulnerable

0 years? Existential Deterrence
the nature of the nuclear

Vit ove up e chart

11. Place the IED ap! (i.e.
12. Initiate the Attack few weeks, analyst [ Categories
s

e tries to minimize lh% S Evidence
um a5@ Groato | Has part |

1. Plan the attack
Event 2. Obtain finances
i} 3. Recruijpersonnel
Has Support | 4. Obtain Inaterials
| 5. Build IED
‘&% 6. Train on employment
7. Cache IED
_| 8. Issue employment order

LINVYLNI Aiojesoge] < LINVH.LNI Aiojeioge]

Mazarr)

destruction will prevail. Parity, let alone

forrae and

attack nntinng are axeliided Tn the eama avtent hinh alert rates ara nnt n
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KEF features: Semantic MediaWiki for
annotation, search, and evidence marshalling

o
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Annotating Grading Scale for the Nuclear Posture Review

As analysts prepare for the impending release of the [ iS!
NuclearPosturé/Review © (see 1 2 3), a grading scale would help
to illustrate which policies are under consideration. Thankfully,
Prof. [ToMiSalier© provided such a scale in A Second Nuclear
Revolution: From Nuclear Primacy to
Deétérrence @, his contribution to the [OCtObEF2009© issue of
The [;Journaliof Strategic Studies © . [78auet© argues that
nuclear weapons states may choose to downgrade the
importance of nuclear weapons in their security policies sooner
than is commonly expected. He then digs into some Global Zero
analysis towards the end, so if thats your bag, check him out.
Here is the excellent typology [18@liéf@ presents for considering
nuclear weapons policy. Click to enlarge. Here are the definitions
and historical examples (/88U @ uses to illustrate his typology.

Mei
Nuclear Primacy Description: the capability to eliminate the nuclear weapons force of the enemy with a first sti

[2WI8I© during the late 1940s Maximum Deterrence Description: role of nuclear weapons in the defence pos

-

Q
O

emphasized, literally imi in order to sq as much benefit as possible out of deterrence Examplesi

[7Sovietunion® during the Cold War; [UIKI® and [rFfance® during the Cold War, albeit at much lower | ;h

Deterrence Description: minimize the emphasis on nuclear weaponsa secure second-strike force does not req
large arsenal, as long as a small number of nuclear weapons are invulnerable Examples: current postures of |
[ZFrfance @, and [/UIKI@; perhaps the [ UISI® and [*RUSSIE® in 15-20 years? Existential Deterrence Dt
nuclear weapons are able to deter thanks simply to their existence, regardless of the nature of the nuclear pos
[ZChina®, [ NorhiKorea®, [ /Iidia®, and [’PaKistan @, although the latter two want to move up the chai
Post-Existential Deterrence Description: nuclear deterrence without the existence of nuclear weapons (i.e. trac
Examples: [/J@pan® and [7Gefmany© When the [ UISINUcIEarPosturéiReview © comes out in the next
analysts might ask how closely it adheres to Sauers full description of minimum deterrence: Minimum deterrer
minimize the emphasis on nuclear weapons. According to minimum (and existential) deterrence, in contrast to
deterrence, a secure second-strike force does not require a very large arsenal, as long as a small number of r

weapons are invulnerable. As long as the opponent believes that he can be attacked with tens of nuclear weal

Date

Mentions
M

Mentions
Person

Mentions
Person

Mentions
Person

s

&

%

:
VNNV E

retaliatnry atrike the fear nf acaiired destriictinn will nrevail Parity lat alnna aiinerinrity i tharefare nat a reaiirement

Mentions
@ Annotation hints

Don't forget to save your work!
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KEF features: Semantic MediaWiki for
annotation, search, and evidence marshalling
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PubNano: coming soon!

» Integration of:
m PubMed
m caNanolLab
m MICAD
m GEO
m ...

» Coming soon to http://pubnano.bioontology.org !

o
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http://pubnano.bioontology.org/

Outline

» Introduction to the caBIG® Nanotechnology Working
Group

» Overview of nanotechnology informatics challenges

» Research projects
® Ontology development
® PubNano resource
m Data exchange standards
O
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NANO-TAB FOR NANOMATERIAL
DATA SHARING

S
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Target audiences and applications

» Audiences
m Biomedical researchers
®m (Nano)-Materials scientists
m Toxicologists
m Regulatory scientists
m Industrial hygienists
| ...
» Applications
m Synthesis
m Therapeutics, diagnostics, imaging
m Bionics and prosthetics
m Risk and exposure assessment
m Toxicity prediction and reduction
m Laboratory and occupational safety »7/ |
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Goal of nano-TAB

Develop a specification to facilitate the import/export of data
on nanomaterials and their characterizations to/from
nanotechnology resources

STANDARDIZED

Sample Identifiers Protocol Reference

leasurement Valu

e[Z-avg (nm)] __|Measurement Value| [Peak size (nm)] [Measurement Value[pd.
5 4.4

d3Z1ddVANVLS

Data Repositories
NTP (NIEHS)

NCL (NCI, FDA, NIST)
NBI (ONAMI)
InterNano (NNN)
NIL (NIOSH)

—
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What Is nano-TAB?

» A standard tab-delimited format for describing data related to
® Investigations
m Nanomaterials
B Specimens
m Assays

» Leverages and extends the Investigation/Study/Assay (ISA-TAB)
format

m Standard tab-delimited file format

m Developed by the European Bioinformatics Institute (EBI) for
representing a variety of assays and technology types

m Example: MAGE-TAB
» Nano-TAB supports ontology-based curation

= Nanomaterials and concepts from the NanoParticle Ontology |
(NPO) as well as other ontologies %
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Uses and benefits

» Address the data sharing challenges in nanomedicine

» Provide a standard means for identifying nanomaterials
and characterizations

» Enable the submission and exchange of nanomaterial
data to/from nanotechnology data resources ( e.g., NBI,
caNanoLab, etc.)

» Empower organizations to adopt standards for
representing data in nanotechnology publications

» Provide researchers with guidelines for representing
nanomaterials and characterizations to achieve cross-
material comparison
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nano-TAB structure

a )
1. Describe the
Investigation
and Studies
L J

i
_

Investigation File

4 )

2. ldentify
Study Samples

-

Y
I

Study File(s) Material File(s)

\_

3. Record Assay
Conditions and
Measurements

~

J

i
_

Assay File(s)

—
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nano-TAB Investigation File

» Describes
® Primary investigation
m Associated studies, assays, and protocols
» Descriptive information about the study includes
m Design descriptors and factors
m Publications
m Assays and protocols
m Contacts

» Vertical-based spreadsheet format with columns
representing multiple values
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Investigation File

OMTOLCGEY SCURCE REFEREMNCE

Terrn Source Mame Mo NRC
Terrn S ource File
Terrn Source Veksion il wil
Terrn Source Description MGHED koo Mannparticle Dniodogy |
IMWVESTIGATICN
Irwestigation Identifier NCL AL 24
Investigation Tile [herairimer Based MR Conbraat Sgenis
Thee oy ective of the: Dendrlic Menobechnnionies, Inr. - NOL colts hovakion B by chors cedtre 8 PAMSM
dhenirimes willh an 2 socished gaknindien chetabe MIT conibraal sppend. The nanomaberdsls subwnitbed for
beating 2t Bve NOL were (HOLAD G4 bl (hydrogd) bemminabed PRMAM dendrimer, (NOLZ1) G4
prTDRYE berrinaberd PAMAM dendrimer, {NOL22) G3. 5 C00Me bermrinabed PAMSM denddmer,
(NCLZ3) G35 (DCMe banminabed PAMM dendimen MagresabE comples, (HL25) G2 b {vdmad)
berrincterd PARMAM dendrimer M apneishE ownple:, and (NCLXG) G4 pymoidnnne bemminsted PAMAM
derdrimer Ma gem kA compies. CMmmerrialy svalshie Magrveish A (HOLZ) wad waed 24 2 conbm,
ML shiwies acdriressed in his report con be dhoided into Hwes main cabegovies: phsicnrhemical
Inl.lestigatic\n DED‘iF‘:iDﬂ chararterimion; immunobnsdonkedy - in vibm boodonkegy.
Inwesdigation Diseass
Inwestigation Dizease Term Acoession Nurnber
Inwesdkigation Disease Terrn Source REF
Inweskigaton Outcorne
Inwestigation Submiszzion Date 12 17 WG
Investigstion Public Releass Date 12 17 WG
IMVESTIGATICN PLBLICATICONS
Inwestigation PubMed ID LAFOSHE
Inwestigation Publication DOL 1022 771 7435860 2 6. 780
Inwestigation Publication Author list Hell 1B: Oobrovobaksis M Pairl AK: MoNed S5
Inwestigation Publication Tide (Charadertratinn of nannpariicies for bheransidio
Inwestigation Publication Status penr reveser
Inwestigation Publication Status Terrmn Accession Murmber
Inwestigstion Publication Status Terrn Source REF N
IMVESTIGATION COMTACTS
Inweskigation Person Last Marme Mol Patrd
Inwestigation Person First Marme Srott Al
Inwestigation Person MidInitids
Inwestigation Perzon Email vl agmall ndh o pitrts Gl ndh gov
Inwestigation Person Phone SOLASERI0 Z0LMETIZT
Inweskigation Person Fax
Inwestigstion Person Address MEC LSO Bojde Shreed, Frededck, MD 213702 MEC L1050 Boyles Sirest, H
Investigation Perzon Affilistion Menoberhnnlngy’ Cha racheriz tinn La ooy Manheshraing, Chars cier
Investigation Person Roles imusstinatnr L= - ing
Inwestigation Person Roles Term Acoesson Nurnber
Inwestigation Person Roles Term Sowce REF Lk Luls]

Ontology
References

Investigation
Description

Publications
Contacts

:
|
}
I

Pacific Northwest
NATIONAL LABORATORY

Proudly Operated by Battelle Since 1965



Investigation

~1le (cont.)

STUDY

Study Identifier HOL06 L 24-SIZE
Study Title Sire by DLS
Study Subrission Date - 06

Study Public Release Date Der- 06

Study Description

Dryrcamic Bght acabberding (DUS | bechnin e was wed ko mesaure Hee hydmdynamic sire of Bhis denditic
rearaemaberial. The efferts of aample concentration, buller, 2nd bemperabive on He hydrodynamic size
[atabilty) Aban were mes e Puciy was anabred by HAC 2 nd Cipllacy Hecbmphorssis. MALODT-TOF
My apechrometey was used bo cbisin e molecolar weight infovmakion 2nd bo determine e pudly,
evistence of dimera, bimer, and bralBng gererakions in e sample Gadolinkem quankation, which i
important ko determine Hye relnivity 29 2 MR conbrast agent, waa carried ook by Iadrtivedy Coopled
Plaama Cplical Emission Spectroacopy {ICP-CES). Frackionabion methods such 29 Sire Exclsion

Chwowm akogez phvy {SEC) and Saymmetric-fow Field Flow Fraclonation {AFFF] were wed b debermine
Hhe moderidar welght infommakion a1 well 23 purdty. Finally, 2 3T cinical MRI machine was w1 ed b
obbzin rdzivity messwrements on Hia sample ko compare with iree MagneudstbE. Mo significant
redmivity change was obaerued upon associabion of MagieishE with the dendrimer.

Study Diseasze

Study Disease Terrn Accession Murmber

Study Disease Terrn Source REF

Study Outcorne

For NCL22, Hhe sive i aBghity Iamer when dispersed in saBne compared ko PES . In PES, the sive i
independent of bemperabure. This 4 in contraat ko NOL2S, which i arger in PEE Ehan in ssine NOL2S
Al ahuvaia bemperabive dependience, 24 B s e derren sy alghtty with inrreassed bemperative in PRS
Finally, NOL20 i bmyer when dispersed in PES compared ko aaline.

STUD SAMPLES

Study Sample File Mame

m_MCL-Z1 bk m_NOL-22 Bk m_NCOL-23. b

Study Sample File URI

Study Sample File Type

matestal sampie: maberial sample: maberial sample

Study Sample File Type Term Accession Number

Study Sarmple File Type Term Source REF

Study Sarnple File Wersion

Study Sample File Description

STUDY DESIGH DESCRIFTORS

Study Design Type

oo i aon

Study Design Type Terrn Accession Mumber

Study Design Type Terrn Source REF

STUD PUBLICATIONS

Study PubMed ID

Study Publication DO

Study Publication Author list

Study Publication Title

Study Publication Status

Study Publication Status Term Accession Murmber

Study Publication Status Term Source REF

Study

Description

Sample Files

Design

Publication
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nano-TAB structure

4 )
1. Describe the
Investigation
and Studies
\L Y

I
_

Investigation File

4 )

2. ldentify
Study Samples

4 )
3. Record Assay
Conditions and

RS
N

Study File(s) Material File(s)

Measurements
J

N\

I
_

Assay File(s)

—

Pacific Northwest
NATIONAL LABORATORY

Proudly Operated by Battelle Since 1965



nano-TAB Study File

» Study files provide mappings between the samples,
materials, and processing events associated with a study.

» Samples can be
m Biological materials
= Nanomaterials
® Small molecules

» For physical-chemical characterizations of nanomaterials,
the sample is the nanomaterial.

» For in vitro and in vivo characterizations, the sample is
the biological specimen (cell line, animal, etc.)
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nano-TAB Material File

» Primary file for describing
® Nanomaterial composition and formulation
m Physical properties
m Structure

» Allows for

m Comparison of nanomaterials across nanotechnology
resources

m Association with optional files; e.g., a Structure file for
representing the 3D structure of the nanomaterial

» Vertical-based spreadsheet with the following sections:
®m MATERIAL SAMPLE
® MATERIAL COMPONENT
® MATERIAL LINKAGE
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Material File

Material Sample Section

Material
Identifiers

Material
Characteristics

Material Files

MATERIAL SAMPLE
Material Sample Source Name NCL-23
Material Sample Name NCL-23-F1

Material Sample Type

nanoparticle sample

Material Sample Type Term Accession
Number

NPO_1404

Material Sample Type Term Source REF

NPO

Material Sample Description

G4.5 COONa terminated PAMAM dendrimer-MagnevistA®
complex

Material Sample Synthesis

Material Sample Design Rationale

Material Sample Design RationaleTerm
Accession Number

Material Sample Design Rationale Term
Source REF

Material Sample Characteristic

Material Sample Characteristic Term
Accession Number

Material Sample Characteristic Term Source
REF

Material Sample Characteristic Value

Material Sample Characteristic Value Term
Accession Number

Material Sample Characteristic Value Term
Source REF

Material Sample Characteristic Statistic

Material Sample Characteristic Statistic Term
Accession Number

Material Sample Characteristic Statistic Term
Source REF

Material Sample Characteristic Unit

Material Sample Characteristic Unit Term
Accession Number

Material Sample Characteristic Unit Term
Source REF

Material Sample Intended Application

MRI Contrast Agent

Material Sample Intended Application Term

Accession Number NPO_581
Material Sample Intended Application Term
Source REF NPO

Material Sample File Name

ncl-23_composition.png; ncl-23_structure.pdb

Material Sample File Location

Sampe Material File Type

image; structure

Material Sample File Type Term Accession
Number

Material Sample File Type Term Source REF

~r

Material Sample File Version

1.0; 1.0

Material Sample File Description

NCL23 composition schematic; 3D structure of the
dendrimer with annotated voids

aeiﬁeNeHshﬂest
NATIONAL LABORATORY
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Material File

Material Component Section

Material
Component
Identifier

Material
Component
Characteristics

Material
Component
Files

MATERIAL COMPONENT

Material Component Name NCL-23-F1-N1 NCL-23-F1-N1-M1 NCL-23-F1-N1-M2
Material Component Type dendrimer core small molecule
Material Component Type Term Accession

Number NPO_735 NPO_279

Material Component Type Term Source REF |NPO NPO

Material Component Description

Material Component Chemical Name

diaminobutane

magnevist

Material Component Chemical Term
Accession Number

CHEBI.31797

Material Component Chemical Term Source
REF

CHEBI

Material Component Characteristic

branch; generation

amount; molecular formula

Material Component Characteristic Term

Accession Number NPO_776; NPO_224 NPO_1217;

Material Component Characteristic Term

Source REF NPO; NPO NPO;
0; [Gd+3] .CNC[C@H] (0) [C@@H] (0) [C@H]
(0) [C@H] (0) CO.CNC[C@H] (O) [C@@H] (0)
[C@H] (0) [C@H] (0) CO.0C(=0)
CN(CCN(CCN(CC(0) =0) CC([0- ] ) =0) CC([O-

Material Component Characteristic Value 1-4; 4.5 1) =0) cc([0-]) =0

Material Component Characteristic Value
Term Accession Number

Material Component Characteristic Value
Term Source REF

Material Component Characteristic Statistic

Material Component Characteristic Statistic
Term Accession Number

Material Component Characteristic Statistic
Term Source REF

Material Component Characteristic Unit mL; SMILES
Material Component Characteristic Unit Term

Accession Number UO_0000101;
Material Component Characteristic Unit Term

Source REF uo;

Material Component Intended Application MRI Contrast Agent
Material Component Intended Application NPO_581

Term Accession Number

Material Component Intended Application

Term Source REF NPO

Material Component File Name magnevist_structure.png
Material Component File Type image

Material Component File Type Term
Accession Number

Material Component File Type Term Source
REF

\ezf’/

Material Component File Version

ol
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Material File

Material Linkage Section

Material
Linkage
Identifier

Material Linkage
Characteristics

MATERIAL LINKAGE

Material Linkage Name

NCL-23-F1-L1

Material Linkage Type

association

Material Linkage Type Term Accession
Number

Material Linkage Type Term Source REF

Material Linkage Component A

NCL-23-F1-N1-M1

Material Linkage Component B

NCL-23-F1-N1-M2

Material Linkage Component Location

exterior dendrimer surface

Material LinkageComponent Location Term
Accession Number

Material Linkage Component Location Term
Source REF

Material Linkage Characteristic

bond type

Material Linkage Characteristic Term
Accession Number

Material Linkage Characteristic Term Source
REF

Material Linkage Characteristic Value

Material Linkage Characteristic Value Term
Accession Number

Material Linkage Characteristic ValueTerm
Source REF

Material Linkage Characteristic Statistic

Material Linkage Characteristic Statistic Term
Accession Number

Material Linkage Characteristic Statistic Term
Source REF

Material Linkage Characteristic Unit

Material Linkage Characteristic Unit Term
Accession Number

Material Linkage Characteristic Unit Term
Source REF

Pacific Northwest
NATIONAL LABORATORY

Proudly Operated by Battelle Since 1965



nano-TAB structure

4 )
1. Describe the
Investigation
and Studies
\_ Y

i
_

Investigation File

4 )

2. ldentify
Study Samples

-

R
I

Study File(s)  Material File(s)

.

3. Record Assay
Conditions and
Measurements

~

J

i
_

Assay File(s)

—

Pacific Northwest
NATIONAL LABORATORY

Proudly Operated by Battelle Since 1965



nano-TAB Assay File

» Describes the protocol parameters and factors, including:
m Temperature
m Media/solvent
m Concentration

» Provides references or links to assay results, including:
m Measurements
B Instrumentation
m Derived data files

» Templates available for the “top Nano WG assays”
m Size by DLS (Physico-Chemical)

Zeta Potential (Physico-Chemical)

Hemolysis (In Vitro)

Hepatocarcinoma Cytoxicity (MTT and LDH) (In Vitro)

Caspase 3 Apoptosis (In Vitro)

Toxicity (ADME, Single/Repeat Dose) (In Vivo)

Your assay here!
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nano-TAB Assay File
» Horizontal-based spreadsheet format with the following
sections:
m SAMPLE NAMES
m PARAMETERS
m FACTORS
m ASSAY MEASUREMENTS
m ASSAY FILES

=7
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Assay File

Size by DLS

Sample Identifiers Protocol Reference
o — —
Material Sample Name |Protocol REF ParameterValue[pH of solutigParameter Value [NaCl concentration Performer Date
NCL-20-F1 Hydrodynamic Size/Size Distribution via Dynamic Ligh 7.4 Anil Patri 2010:05:12
NCL-20-F1 Hydrodynamic Size/Size Distribution via Dynamic Ligh 7.4 Anil Patri 2010:05:12
NCL-22-F1 Hydrodynamic Size/Size Distribution via Dynamic Ligh 7.4 Anil Patri 2010:05:12
NCL-22-F1 Hydrodynamic Size/Size Distribution via Dynamic Ligh 7.4 Anil Patri 2010:05:12
NCL-22-F1 Hydrodynamic Size/Size Distribution via Dynamic Ligh 7.4 Anil Patri 2010:05:12
NCL-23-F1 Hydrodynamic Size/Size Distribution via Dynamic Ligh 7.4 Anil Patri 2010:05:12
NCL-23-F1 Hydrodynamic Size/Size Distribution via Dynamic Ligh 7.4 Anil Patri 2010:05:12
NCL-23-F1 Hydrodynamic Size/Size Distribution via Dynamic Ligh 7.4 Anil Patri 2010:05:12
Assay Name Study Factors
*—
Assay Name Factor Value[temperature] |Unit Term Sourc{Term Acces Factor Value[media solvent] |[Measurement Value[size] |Statistic Unit [Term Sourct
Size by DLS 25]celsius uo saline 5.2|z-average nm uo
Size by DLS 25| celsius uo PBS 8.6|z-average nm uo
Size by DLS 25]celsius uo saline 8.5|z-average nm uo
Size by DLS 25(celsius uo PBS 6.6|z-average nm uo
Size by DLS 37|celsius uo PBS 7.9|z-average nm uo
Size by DLS 25]celsius uo saline 7.4|z-average nm uo
Size by DLS 25| celsius uo PBS 8.4|z-average nm uo
Size by DLS 37|celsius uo PBS 9.8|z-average nm uo
Assay Measurements Assay Files
Term Acce{Measurement Value[Peak size] |Unit Term Sourc¢Term Acce{Measurement Value[pdl] |Image File Derived Data File
4.4Inm Uo 0.122[distribution20.jpg ncl_20.xls
6.2{nm Uo 0.211
6.0|nm Uo 0.200|distribution22.jpg ncl_22.xls =
5.2|nm Uo 0.214 :
5.1|nm uo 0.282 e
53[nm _ |uO 0.235|distribution2 3HRCITIC| "MQBHEWVEST |
6.1/nm uo 0.265 NATIONAL LABORATORY
5.6|nm Uo 0.358 L L.

. e 11 1 1 c: 1OLm
LTOtdry Uperdied Dy dAULLCTIT SITICE 1700



nano-TAB structure

4 )
1. Describe the
Investigation
and Studies
\_ Y

i
_

Investigation File

4 )

2. ldentify
Study Samples

-

R
I

Study File(s)  Material File(s)

.

3. Record Assay
Conditions and
Measurements

~

J

i
_

Assay File(s)

—
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Getting Started

1. Contact us for help! nano-tab-l@list.nih.gov

2. Use nano-TAB template to create nano-TAB files:
http://goo.gl/T7Mwi

Leverage template glossary for definitions: http://goo.gl/YKRZM
View example files: http://goo.gllyKFew
Navigate the BioPortal ontology for terms: http://goo.gl/SVmNZ

Complete nano-TAB files and send to the nano-TAB Listserv: nano-
tab-l@list.nih.gov

o 0 AW

caBIG® Nano WG nano-TAB Site:
http://goo.gl/lyKFew
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nanoTAB Template Glossary

http:Hfgforge. nci. nih.gov/docmaniview. phpf69/23300fnano-TAB%20Tem plate%20Glossary?.2010122010.x1 - Windows Internet Explorer

e,

@' v & nih.gov w | [y || 2 .'l 0|~
File Edit Wiew Insert Formak Tools Data GoTo  Favorites  Help
Google | nanotab v | 2 search -« [l - o~ | @ share~ B - | Ap Check - - AutoRil - ¥ % . Sgnln -
Norton - | nanotab Search (i Safe Web - 0 ldertity Sate -
77 Favorites | 5 & ~ | Free Hotmail & -
- = »
(& hkkp:figForge. nci.nih.govidocmanview. php 6972330, ., - B 7| pmn v Page - Safety - Tools -~ gd-
2 hd &
A B [ ~
1 |[Term Definition Example
Section header for the Material section. The Material section
allows for the description of the nanomaterial formulation and
any materials {including rmaterial parts) associated with the
nanoraterial formulation. & forrmulation is the nanormaterial
and any other components or medium. A forrulation can also
be any non-biological material sample (e.g. small molecule)
2 |MATERIAL used in experimentation.
3 |Material Identifier Unique internal identifier for the material NCL-23
Unique narme given to a material used to identify or reference
4 |Material Mame the material across the nano-TABR files 45 _coona_dendrimer_magnevist_complex 045 _coona_dendr
G4 5 COOMaterminated PAMAM dendrimer-MagneistAE
S5 [Material Description Text description of the material complex
6 [Material Synthesis Text description of how the material was made
Property, process or phenormenon taken into consideration
when formulating a material in order to achieve the intended
use of the material The value can be a textual description or
terms that may be obtained from an ontology or controlled
7 [Material Design Rationale vocabulary.
. ) . Identification nurmber of a term selected from an ontology or a
Material Design RationaleTerm |contralled vocabulary, and entered as a value for the
8 |Accession Mumber underlying Design Rationale.
] ] ] Mame of the ontology or controlled vocabulary fraom which a
Material Design Rationale term is selected and entered as a value for the underlying
9 |[Term Source EEF Design Rationale.
10 |Material Type Marmes that describe the type of raterial nahopatticle sample dendritner
Material Type Term ACcession |1dentification number used within an ontology ar a controlled
11 |Mumber wocabulary MPC_1404 HPO_T35
Material Type Term Source Mame of the ontology ar the controlled vocabulary from which 7
M 4 » My Introduction £ i investigation_glossary 4 s_specimen_glossary % m_material_glossary  a_assay_glossary [/ < 3]
€ Unknown Zone g -

—_— ~ - _
iy Start {2 http:/fafarae neinin.... r B2 Micr

rthwest
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nano-TAB future

»ASTM ballot

»User guide

mBasic descriptions of
elements, glossary

mOrganized collection of
examples

mTutorials

»Easier NPO annotation and
Integration
mList of most relevant terms
mList of missing terms
»Real world applications
m“Client” engagement
m Friendly user support

http://cananolab.nci.nih.gov/caNanolLab/welcome.do

et
G_’\ v [0 et reetre ednoniedombse DR e
| e gl wew Faedes Tk teb

S0 4% 15 MBI Knowledoebase | KBl Knowdegebase I |

|8 -8 & e G- >

[ CTION KNOWLEDGEBASE COLLABORATIONS
Nanomaterlal -Biological Interactions | !
KKKKKKK gebase g \
81 Ki
y
]

Kaowlidschase nowledgebsse  Home.Knowiedgebase s Lirzn
Nanom:
Core Structure Size | Purity (Chargel Shape Family
Analysis
fra
ulra
MES 08 pure - |  sphere metal
HEE 08| M| o sphere metal
pure
=3 os | U | o sphere metal
pure
01_0005 " THAT 15| ] s sphere metal
pure
: acrm,—ni%rthwest

http://nbi.oregonstate.edu/knowledgetiase ="
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nano-TAB Is a
community-driven effort

Manomaterials, characterizations,
and protocols

NCI

caNanolL ab
20D Nanomaterial

Structures

Toxicology Aaaays

Manotechnology
Eiological Interactions

nano-TAB

Manotechnology

Manotechnology
Safety Protocols



Additional nano-TAB reading and project
team

» nano-TAB Project Site:
http://goo.gl/lyKFew

» ASTM nano-TAB Work Item
WK28974:
http://go0.gl/0jSOX

» ISA-TAB:
http://isatab.sourceforge.net

» caBIG ICR Nano WG Data
Standards Document:
http://goo.gl/sDEvp

» NanoParticle Ontology
(NPO): http://www.nano-
ontology.org



http://goo.gl/yKFew
http://goo.gl/OjSOX
http://isatab.sourceforge.net/
http://goo.gl/sDEvp
http://www.nano-ontology.org/
http://www.nano-ontology.org/
http://www.nano-ontology.org/

Summary

» Introduction to the caBIG®
Nanotechnology Working
Group

» Overview of nanotechnology

Informatics challenges
» Research projects
® Ontology development
® PubNano resource
m Data exchange standards
O

51

/Collaborators

caBIG® ICR Workspace, NCBO staff, ASTM, Raul
Cachau, Gilbert Fragoso, Elaine Freund, Marty
Fritts, Sam Gambhir, Sharon Gaheen, Liz Hahn-
Dantona,Stacey Harper, Mark Hoover, Fred
Klaessig, Juli Klemm, Michal Lijowski, David Paik,
Sue Pan, Rohit Pappu, Persistent Systems Ltd,
Daniel Rubin, Stan Shaw, Dennis Thomas, Eddie
Xu, Kilian Weinberger, Trish Whetzel, ...and many

more!
NG

J

p
Funding

caBIG® ICR Workspace and the NIH NCI caBIG®
Working Group, Pacific Northwest National
Laboratory HHS sector LDRD funds, as well as NIH

\grants U54 HG004028 and U01 NS073457
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