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caNanoLab Data Portal: A Resource for Data Sharing 

• Provides support for the annotation of nanomaterials with composition information, and physico-
chemical, in vitro, and in vivo characterizations 

• Provides access to nanomaterial information, protocols, and publications from the NCI 
Nanotechnology Characterization Laboratory (NCL), NCI Alliance for Nanotechnology in Cancer, 
and the broader biomedical nanotechnology community

To provide a nanotechnology 
resource that facilitates data 
sharing in the community to 

expedite and validate the use of 
nanomaterials in biomedicine 

caNanoLab Goal
Home	Page

https://cananolab.nci.nih.gov



caNanoLab High-Level Concepts

• caNanoLab maintains metadata to describe the 
composition of each particle type; use of NanoParticle
Ontology

• For characterizations, can specify the protocol, 
instruments, and techniques used in the characterization 
assay 
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Carbon Nanotube, Dendrimer , 
Emulsion, Fullerene, Liposome, Metal 
Particle, Polymer, Quantum Dot, …

Therapeutic, Targeting, Diagnostic 
Imaging, …

Attachment, Encapsulation, Entrapment, 
…

Molecular Weight, Purity, Physical State, 
Relaxivity, Shape, Size, Solubility, 
Service, …

Cytotoxicity, Immunotoxicity, Toxicity, 
…

Pharmacokinetics, Toxicology, Imaging, 
Efficacy, …

Physico-Chemical, In Vitro, In Vivo , 
Radiolabeling, Sample Preparation, 
Safety, …

Gaheen et al., 2013, Comput Sci Discov;
Morris et al., 2015, Beilstein J Nanotechnol

• Submitted protocols can be associated with 
characterizations during nanomaterial information 
submission

• Similarly, submitted samples can be associated with 
publications



caNanoLab Curation and Content

• In-house curator; submission directly by users encouraged!
• Initial data sources Alliance and NCL; sources have grown to include laboratories across the U.S. and other countries; ~10% 

derived from international publications (e.g., United Kingdom, Canada, China, Greece)
• Researchers can submit data via web-based forms and download reports in a spreadsheet-based format
• Search for samples, publications, and protocols by a variety of factors such as keyword, name, PubMed ID/DOI (publications), 

characterization, and composition 

• 1,217 Sample Records

• 130 sample sources; 4,817 characterizations

• 1,925 Publications

• 50 Protocols 

• Particle types include: liposomes, metal, 
metal oxide, silica, polymers, emulsions, 
dendrimers, and more

Current  caNanoLab Content: 



caNanoLab Usage

• ~4000	unique	visitors	for	all	of	2016—average	330	unique	visitors/month
• Top	countries	accessing	caNanoLab:	United	States,	Taiwan,	Germany,	Japan,	Great	Britain,	

Romania,	Italy,	Canada,	India



Screenshots
Protocol	Submission

Publication	Submission

Sample	Search

Sample	Characterization



caNanoLab Data Submission 

General	Information
••Submit	Sample	Name	and	Investigator	
or	other	point	of	contact

Composition
••Submit	Nanomaterial	and	
Functionalizing	Entities	and	Chemical	
Associations

Characterizations
••Submit	Physico-Chemical,	In	Vitro,	
and/or	In	Vivo	Characterizations

Sample	Submission

Nanomaterial	Entity	Submission

Sample	Characterization	Submission



caNanoLab Data Sharing Options
Modernized authorization (user access) modules

Add	Collaboration	Group

• Data Sharing Options: private, sharing with 
another caNanoLab registered user, 
collaboration group or request to make 
public.

• The Collaboration Group Feature: all group 
members will be added with the same 
access level—Read and Edit. 



caNanoLab Functionality 
• Usability enhancements from feedback obtained via the caNanoLab survey 
• myWorkspace feature to allow users to view submitted samples, protocols, and publications and their 

submission status 
• myFavorites feature to allow user to save samples, protocols, and publications for easy access
• Support for Advanced and Google-like Search capabilities

MyWorkspace
Advanced	Search



Promoting caNanoLab Data
NIH and NCI 
• Both caNanoLab and Nanomaterial Registry on list of NIH Data Sharing Repositories maintained by 

National Library of Medicine.
• NCI Data Catalog lists caNanoLab—list of data collections produced by NCI initiatives
• PubMed LinkOut Resource

https://www.ncbi.nlm.nih.gov/pubmed/?term=loprovncicananolab[SB]

PubMed	LinkOut



Promoting caNanoLab Data
Publishers and Journals
• Nature, PLOS, and Elsevier journals added nanomaterial databases as recommended data 

repositories
• Opportunities to publish data descriptor articles with Nature’s Scientific Data
• Have an established bidirectional interface with Elsevier articles and caNanoLab data

Publication	Interface

ScienceDirect PubMed

Sample	Information	by	Publication



Promoting caNanoLab Data
Integrating with other Databases
• Nanomaterial Registry  
• eNanoMapper –European project focused on the development of a computational infrastructure for 

engineered nanomaterial toxicological data management 

https://search.data.enanomapper.net/

eNanoMapper Search	Interface



caNanoLab User Forum

• Forum for users to discuss caNanoLab
and data sharing

• Provides guidance for data submission
• Submit New Feature Request or defect 

using Wish List tab 

caNanoLab User	Forum

https://nciphub.org/groups/cananolab_usability/



Upcoming/Ongoing Activities

• Release of caNanoLab 2.4 in August 2017
• Follow-up with data coordinators 

• Accessing image data through caNanoLab
• Extension of The Cancer Imaging Archive (TCIA) to support preclinical images and data (Wash U 

CCNE)

• Development of an electronic nanomaterial data notebook
• For collection of data while generating, sharing between laboratories, and integrating with databases 

(UNC-Chapel Hill CCNE)

• Acquiring data directly from users
• Increased interaction with community, publishers, and journals in support of data acquisition, and 

the development of guidelines that promote data sharing and data standards adoption 



caNanoLab Team

• Stephanie Morris, Project Lead, Office of Cancer Nanotechnology Research
• Mervi Heiskanen, Project Lead, Center for Biomedical Informatics and Information 

Technology
• Michal Lijowski, Data Curator
• Philippa Barnes, Project Manager



Support Slides



Data Curation Procedures
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Encouragement to Requirement: Nanomaterials Data 
Deposition

• For Phase III Alliance, nanomaterial data deposition a Term and Condition of Award 
• Included in funding opportunity announcements

• caNanoLab inclusion in data sharing plan; and the designation of at least one scientifically qualified 
person as nanomaterial data sharing coordinator required once an award has been made

• Dedicated user forum to provide guidance, submit new features request, report defects

https://wiki.nci.nih.gov/displ
ay/caNanoLab/caNanoLab
+FAQ



Example Particle-Specific Composition Metadata 
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Particle Type Metadata #	of	Particles	in	
caNanoLab

Biopolymer Name,	Type	(e.g.	DNA,	Peptide,	RNA),	Sequence 62

Carbon	
Nanotube

Average	Length,	Chirality,	Diameter,	Wall	Type	
(e.g. DWNT,	MWNT,	SWNT)

50

Dendrimer Branch,	Generation 75

Emulsion Is	Polymerized,	Polymer	Name 88

Fullerene Average	Diameter,	Number	of	Carbons 16

Liposome Is	Polymerized,	Polymer	Name 37

Metal	Oxide Composing Elements 200

Metal	Particle Composing Elements 142

Polymer Initiator,	Is	Cross Linked,	Cross	Link	Degree 231

Quantum	Dot Composing Elements 73

Silica Composing Elements 55

… …

Fall 2015



Example Characterization Assay Metadata (1 of 2) 
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Characterization	
Type

Metadata

Physico-Chemical • Molecular	Weight
• Physical	State (Type=Solid-Powder…)
• Relaxivity (R1,	T1,	R2,	T2)
• Shape (Type=2D-Circle…)
• Size (Aspect	Ratio,	Diameter	[Avg,	Min,	Max],	Intensity,	Size	[Avg,	Min,	Max],	

Volume,	PDI)
• Solubility (Solvent,	Critical	Concentration,	Is	Soluble)
• Surface (isHydrophobic)
• Zeta	Potential

In	Vitro • Blood	Contact	(Plasma	Protein	Binding,	Hemolysis,	Platelet	Aggregation,	
Coagulation,	Complement	Activation)

• Cytotoxicity (Cell	Line,	Cell	Viability,	IC50,	Caspase	3	Apoptosis,	Proliferation,	
Mitochondrial	Membrane	Potential,	Mitochondrial	Function,	Gene	Expression)

• Enzyme	Induction	(Enzyme	Name,	Enzyme	Induction/Suppression)
• Immune	Cell	Function	(CFU-GM,	Leukocyte	Proliferation,	Phagocytosis,	

Cytokine	Induction,	Chemotaxis,	Oxidative	Burst,	Cytotoxic	Activity	of	NK	Cells)
• Metabolic	Stability
• Oxidative	Stress	(SH	Homeostasis,	Lipid	Peroxidation,	ROS	Generation)
• Sterility (Endotoxin,	Bacterial/Yeast/Mold,	Mycoplasma)
• Targeting (Cell	Binding/Internalization,	Gene	Expression)	
• Transfection (Cell	Line)



Characterization	
Type

Metadata

In	Vivo • Pharmacokinetics (AUC,	Clearance,	Clearance	at	Time	O,	Clearance	Route,	
Clearance	Timepoint,	cMax,	Elimination	Rate	Constant,	Elimination	Half	Life,	
Elimination	Rate,	Half	Life,	tMax,	Volume	of	Distribution)	

• Toxicology (Histopathology	Finding,	Organ/Tissue,	Lesion	Type,	Clinical	
Observation,	Organ	Weight	Measurement,	Body	Weight	Measurement,	
Toxicology	Measurement	[ED50,	ID50,	LC50,	LD50,	TD50],	Survival	Time,	
Developmental	Toxicology,	Behavior	Toxicology)

• Imaging (Type,	Image,	Region	of	Interest,	Image	Contrast	Agent	Name,	Image	
Contrast	Agent	Localization,	Calibration	Protocol)

Ex	Vivo • Histology	(Organ/Tissue, Sample	Preparation	Protocol)
• Imaging	(Organ/Tissue,	Cell	Viability)

Example Characterization Assay Metadata (2 of 2) 
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