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Outline
1. Why the persistent identification and 

citable description of microscopes is 
important

2. The importance of leveraging community 
work to engage microscope users, 
custodians and manufacturers

3. What we are planning to do
4. How we are planning to do it



• Pharmaceutical Companies know the impact of low quality data and lack of rigor.
• In this 2011 paper, they show only 18% of Phase II clinical trails are successful. 
• One major reason is insufficient validity of targets.
• Billions of research dollars wasted every year.
• Slows development of new life saving treatments.

https://www.nature.com/articles/nrd3439-c1

GBI-LNMA Facility Management Course, February 21-24, 2023

Quality, Rigor and Reproducibility

https://www.nature.com/articles/nrd3439-c1


• Pharmaceutical Companies know the impact of low quality data and lack of rigor.
• In this 2011 paper, they show only 18% of Phase II clinical trails are successful. 
• One major reason is insufficient validity of targets.
• Billions of research dollars wasted every year.
• Slows development of new life saving treatments.

https://www.nature.com/articles/nrd3439-c1

GBI-LNMA Facility Management Course, February 21-24, 2023

Quality, Rigor and Reproducibility

https://www.nature.com/articles/nrd3439-c1


• Pharmaceutical Companies know the impact of low quality data and lack of rigor.
• In this 2011 paper, they show only 18% of Phase II clinical trails are successful. 
• One major reason is insufficient validity of targets.
• Billions of research dollars wasted every year.
• Slows development of new life saving treatments.

https://www.nature.com/articles/nrd3439-c1

GBI-LNMA Facility Management Course, February 21-24, 2023

Quality, Rigor and Reproducibility

“Differences in imaging instruments is another source of variability that 
could affect the outcomes between studies. The implementation of 
standardization procedures for equipment performance (e.g. 
International Organization for Standardization/Draft International 
Standard for confocal microscopes currently under development 
[ISO/DIS 21073]) could provide metrics to compare one istrument to 
another, facilitating reproducibility.”

https://www.nature.com/articles/nrd3439-c1


https://elifesciences.org/articles/55133



https://elifesciences.org/articles/55133



International Neuroimaging Data-sharing Initiative
• Increased the scale of scientific studies conducted by data 

contributors
• Recruits scientists from outside the consortium
• Recruit scientists from a broader range of disciplines
• Dispel myth that scientific findings using shared data cannot be 

published in high-impact journals
• 913 publications, 20,297 citations

https://www.nature.com/articles/s41467-018-04976-1

• 50 countries across 6 continents
• 81% Peer Reviewed Journals
• Data published in mathematics, computer 

science, physics, and engineering journals

Sharing Value - Accelerates Science

Sharing vs. Pay-to-Play

= members of the consortium
= general public

https://www.nature.com/articles/s41467-018-04976-1
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Sharing Value - Accelerates Science

Sharing vs. Pay-to-Play

= members of the consortium
= general public“These findings […], suggest the transformative power 

of data sharing for accelerating science, and 
underscore the need for implementing data sharing 
universally.”

https://www.nature.com/articles/s41467-018-04976-1




1. Educate users on the technical characteristics of 
instruments

2. Helping users select microscopes that meet their 
experimental needs

3. Link microscopes with QC metrics
4. Link microscopes with the image data they produce
5. Report microscope hardware configuration in 

scientific manuscripts
6. Empower core-facility by tracking instrument 

utilization in manuscripts /proposals /financial 
reports 

WHY there is a need for the Persistent Identification 
and Citable Description of Microscopes Hardware



• Multi-dimensional (XYZCT)
• TB to PB
• VISUALIZATION is mandatory
• METADATA is essential
• COMPUTING POWER and SPEED necessary 

for:
• 3D VISUALIZATION
• PROCESSING and ANALYSIS

11866 levels of gray

2119 levels of gray

3-colors XYZ image

Kidney, 1.5 
microns

Actin DAPIMembranes

Image Data



All information that 
is needed to 
interpret, evaluate 
the quality 
reproduce and share 
microscopy images

• Sample preparation
• Image Acquisition

• Hardware 
configuration

• Acquisition setting
• Quality Control

• Image data 
processing and 
analysis

Nature Methods FOCUS issue on Reporting and Reproducibility in Microscopy: 
https://www.nature.com/collections/djiciihhjh 

Image Metadata

© Thao Do (Allen Institute, Seattle, WA, USA)

https://www.nature.com/collections/djiciihhjh


Data and metadata from a lab 
notebook to publication methods

Metadata:
▪ author name
▪ date
▪ page number
▪ project name
▪ description
▪ comment
▪ sample name
▪ antibody name
▪ fluorophore
▪ acquisition 

conditions
▪ file name
▪ file location

Data:
▪ cell counts
▪ quality scores
▪ gel image

Metadata??
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WHAT
Metadata 
content

The life-cycle of image data: from Sample Preparation 
to Image Acquisition, Analysis and Publication

https://www.nature.com/collections/djiciihhjh

This has to be organized 
and managed!

Experimental and 
Sample Metadata

Microscopy 
Metadata

Analysis and 
Visualization 

Metadata



WHAT
Metadata 
content

Microscopy metadata

Experiment metadata can be captured in 
user-friendly ways…



WHAT
Metadata 
content

Community-driven 
 NBO-Q

Microscopy Metadata 
Specifications + 
Micro-Meta App

Microscopy metadata

Experiment metadata can be captured in 
user-friendly ways…
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India 
Bioimaging

Standards Organizations
Manufacturers

China 
Bioimaging

Global partnerships are essential to find shared 
consensus that empower all community members

www.quarep.org

QUAlity assessment and REProducibility in Light Microscopy

QUAlity assessment and 
REProducibility in Light Microscopy



QUAREP-LiMi: gathering industry and academia to 
promote quality, reproducibility and sharing-value

321

125

17

38

Membership growth Membership composition

Summer 2023
525 members



Building momentum: Nature Methods FOCUS issue 
and Nature Methods Editorials
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QUAREP WG7: The different aspects of 
Metadata

WHAT

Metadata Content

NBO-Q, REMBI

WHERE

Metadata Storage

Next-Gen 
Metadata 

Framework

HOW

Metadata Annotation Metadata
Standards

Community-driven microscopy metadata 
standards requires:

1. community-driven specifications for WHAT 
information should be captured in microscopy 
metadata (pink bubble); 

1. Shared rules for HOW metadata capture and 
storage  should be implemented in practice 

1. Next-generation file format (NGFF) and 
Next-Generation Metadata Framework 
WHERE image data and metadata should be 
contained for exchange

MDEmic 
MethodsJ2,
MicCheck,

Micro-Meta App



� January – August 2022: 10+ focused 
feedback sessions to build consensus

� Completed first parsing of camera 
hardware specifications and image 
acquisition settings!

� Due Summer 2023: Revision of 
4DN-BINA-OME-QUAREP Camera 
Metadata model + Terms definitions

QUAREP Partnership with manufacturers to develop 
community camera glossary and metadata model



Micro-Meta App: an example of a metadata annotation tool 
to collect microscopy metadata based on community 
specifications for hardware, settings and QC

Image 
Acquisition 
Metadata



Core Marketplace + RRID: supporting the 
persistent identification of core-facilities



The team and the community

David Grunwald
Physics, Photonics

James Chambers
Core Manager

Judith Lacoste
Quality-Control

Adrian Zai
Research 

Informatics

Josh Moore
OME, GerBI – 

Next Gen Metadata

Anita Bandrowsky 
SciCrunch, RRID

Nate Herzog
CoreMarketplace







RRID/Core Marketplace + Micro-Meta DB
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Config 2
DOI

Config 1
DOI

Lamar 
Soutter 
Library

DETAILED MICROSCOPE 
TECHNICAL SPECIFICATION 

AND PERFORMANCE
RRID





The plan: PHD – persistent hardware descriptors 
based on RRID and stored in Micro-Meta DB
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The structure: PHD – persistent hardware descriptors 
based on RRID and stored in Micro-Meta DB



The structure: PHD – persistent hardware descriptors 
based on RRID and stored in Micro-Meta DB



Questions & Answers
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BINA+QUAREP-LiMi
• Alison North, The Rockefeller University
• Roland Nitschke, Uni Freiburg
• Britta Schroth-Diez, Max Plank, Dresden
• Damir Sudar, Uni Oregon, QIS
• Caroline Miller
• Nikki Bilay + Vanessa Orr, BINA
• BINA Quality Control and Data 
   Management WG
• QUAREP-LiMi WG7 – Metadata

THANK YOU!
UMass Med + Canada Bioimaging

Grunwald lab – UMMS-RTI
• David Grunwald
• Mathias Hammer
• Max Huisman
• Farzin Farzam

OME community
• Jason Swedlow, OME
• Josh Moore, OME
• Will Moore, OME
• Norio Kobayashi, RIKEN
• Shuichi Onami, RIKEN

Imaging Scientists Community
• Lisa Cameron, Duke
• Michelle Itano, CZI, UNC
• Paula Montero-Llopis, HMS
• Jennifer Waters, CZI, HMS

4DN Community
• 4DN IWG: Sarah Aufmkolk, Lacra Bintu, Alistair Boettinger, Joan 

Politz-Ritland, Anders Sejr-Hansen, Bob Singer, Steve Wang, Ting Wu, 
Warren Zipfel

• DCIC: Burak Alver, Alexander Balashov,
   Andrea Cosolo, Shannon Ehmsen, 
   Koray Kirli, Peter Park, Andrew 
   Schroder, Serkan Utku Ozturk
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