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Laboratory book
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Electronic Laboratory Notebook (ELN)

An ELN iS a digital platform that allOws researCherS to ©)eLabFTW  EXPERIMENTS  DATABASE TEAM  SEARCH  DOCUMENTATION

electronically capture, organize, and manage their Experiments

experimental data, protocols, and results. cm
. Advanced data entry and templates i SB}/;\;:}:dsiiz;I\r&i;:zrea:’cizzzrization of Novel Polymeric Materials for Applications in a

NEXT STEP: check solidity at 37°C

synthesis

« Improved data organization and retrieval.
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: - Investigating the Effects of Temperature on the Kinetics of Enzymatic Reactions
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o Collaboration Rt
[
. . N N 2023-03-2
° ArCh VI ng a nd versioni ng . Optimizing the Fabrication Process of High-Performance Solar Cells Using Solution
i Processing Techniques [
solar cells energy
o FAIR principles
m} Investigating the Role of Quantum Entanglement in Magnetic Resonance Imaging
microfiuidic  single-cell
FAIL 1 2023-03-19
O Investigating the Role of Quantum Entanglement in Magnetic Resonance Imaging
F A | R n entanglement quantum physics imaging -
indable ccessible  Interoperable eusable
.‘ SUCCESS . i I ’ . . i 5 2023-03-19
O ’ Y Characterizing the Surface Properties of Nanoparticles for Biomedical Applications a
/ aw c NECISTER: some sten
Experiment overview of the ELN “eLabFTW". [
Source: httpsi/www.elabftw.net/#screenshots
I
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National Research Data Infrastructure (NFDI)

The ELN Working Group ELN (Common Infrastructure/Base4NFDI)
aims to develop and implement services that:

o Assist in selecting suitable ELN software.

e Support implementation across consortia, communities, and

individual research groups.
However, there is currently no specific ELN recommendation for our n '

I
research area. -
@ eLabFTW -

-> CRC 1261 has opted to assess eLabFTW as its current ELN solution.
I
I
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eLabFTW Overview

eLabFTW serves as the central hub for managing
experimental data within CRC 1261.

e Open Source

e User-friendly interface

o \ersatile data and metadata capture

e User management and access control

e Categorization, tagging, search and filter functions
e Electronic signature and timestamp (data integrity)

e Well-documented REST API

e Accessibility across different devices

Advanced search

Search query

@ eLabFTW =

@eLabrrw EXPERIMENTE ~ DATENBANK ~ TEAM  SUC

Experiments > Bearbeiten eines Eintrags | o

CIAlU

Christian-Albrechts-Universitat zu Kiel

And author is/belongs to group:

Timestamped

gonnenam  03/03/2025 ()
Look it's all in Germant
s

Bes
Titel
Statu: Success

T demo. test  Tag hinzufiigen

@ sichtbarkeit [ Alle Teams zu denen ich gehére

# Darf schreiben Nurich und Administratoren

Goal

Procedure
Click everywhere and explore everything.

Results

It really nice, I think I'l adopt it for our lab.

Screenshots of the ELN “eLabFTW".

Source: httpsiZ/wwwelabftw.net/#screenshots
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eLabFTW Demo:
https://demo.elabftw.net
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eLabFTW Rollout History

The introduction of eLabFTW at Kiel University was significantly driven by the CRC 1261.

2022 Q3 » 2023 Q4
Introduction of eLabFTW in CRC 1261 Introduction of central ELN service
Local installation / Initiated by CRC 1261 elLabFT\W / Saas for Kiel University members

[

I

.
2023 Q2 2024 Q1 —
Introduction of central eLabFTW instance Instrument integration [
Central infrastructure / CRC 1261 as pioneering pilot user Started with instrument integration in CRC 1261

I

I
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eLabFTW Adoption Overview

CRC 1261

eLabFTW Experiments of CRC 1261
e >40 users

e >120 experiments
. Multiple groups

L Migration to central eLabFTW
. Usage of templates (e.g., for waffercut process flow) instance (pilot)
« Resources (mainly for measurement instruments)
« Heavy usage of scheduler for booking resources

50-

. . . E Launch of local [
« Automated instrument data integration e eLabFTW instance
. . . § Launch of central ELN _
Uan€r5|ty-W|de < service
25-
e ~175 uUsers
e >30teams
. >1ik experiments . o
« ~2GB current experiment disk usage P P0E501 g, | U 2240,
Note: Large files are stored externally and linked in eLabFTW.
[
[
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Instrument Integration

Instrument integration reduces manual data entry, minimizes errors,
and improves data reproducibility.

« Laboratory instruments generate a vast amount of data during
experimentation, including parameters, measurements,
timestamps, and instrument settings.

o loT integration is transforming laboratory operations.

- Efficient instrument integration into ELNs becomes imperative.
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Challenges in Instrument Integration

The integration of laboratory instruments poses significant difficulties:

>

Heterogeneity: Data in varying formats and protocols.
Volume and Complexity: High-throughput instruments
Data Security: Sensitive instrument data

Flexibility: Workflows and laboratory requirements evolve over
time

Adoption: Complement the researchers work rather than
complicate it

Focus on user-friendly integration and specific use cases.
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How do people work in a real environment?

!
-

POST-DOC

ldeal conditions to learn how to implement a digital lab book.
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How to motivate 60 people?

« Nobody likes changes

« Scientists are lazy (find an efficient way to get the work done)

External Motivation Internal Motivation
“Forcing” people has many drawbacks: The benefit of using must be big enough.

e Definerules

o Explainrules

o Threaten with consequences
o Check ifrules are followed _’repea
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Lasercutter as first device to be included

Before eLabFTW

After eLabFTW

mechanical key needed

software unlocks laser

report of errors broken
equipment needed

report errors & bugs
automatically via GitLab

Mmanual documentation

eLabFTW using
predefined template

authorize via RFID using eLabFTW API key
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¥ Digital Lab - O X

DigitalLab

General Information Experiment Information Help

I m p le m e n ted Featu res Usermame: Séren Kaps Logout - Machine Tags Lasercutter, Marfufacturing Help
Active since:  Monday-16:08:59 Active Tags Undate | Available Tags
H . Machine: LaserPC i - Maywald = About
« Authorization < |piense .
o
Saved successfully Clear Tags e New Tag Report Bug
© R FI D Tag Create/Update Experiment  List Experiments
Update List
o User + password
Get all experiments Get User Experiments | Get Experiments by Active Tags
i U se p redeﬁ n ed e La b FT\X/ te m p I'ate Title Operator id date tags Gas Power Speed Material Thickness *
. 1 Pumpenpla.. Jara 1101 2024-04-09  Lasercutter|Manufacturing]... air 100.0 20.0 PMMA 10.0
L] Ad d / FI lte r/ U Se Tag S 2 meywald_di.. Jara 1077 2024-04-04  Lasercutter|Manufacturing]... air 100.0 20.0 PMMA 5.0
3 Pumpenpla.. Jara 963 2024-03-19  Lasercutter|Manufacturing air 100.0 20.0 PMMA 5.0 -
° WYS I \X/YG Ed i to r 4 Untitled ... 924 2024-03-15  Lasercutter|Manufacturing air 100 20 PMMA 5
5  Verschraubu... Jara 901 2024-03-14  Lasercutter|Manufacturing]... air 100.0 10.0 POM 5.0 -
1 6  kabelclip Jara 887 2024-03-13  Lasercutter|Manufacturing]... air 100.0 20.0 POM 5.0
« Attach/Upload files via drag&drop ' '
7  Untitled ... 864 2024-03-12  Lasercutter|Manufacturing air 100 20 PMMA 5
L d ld . t 8 Kain Aeroeg roku 807 2024-03-05  Lasercutter|Manufacturing air 25.0 50.0 aero eg 4.0
i Oa O experl men s 9 Pumpenpla.. Jara 792 2024-03-01 Lasercutter | Manufacturing air 100.0 5.0 PMMA 10.0
. 10 Framefor.. jlu 789 2024-02-29  Lasercutter|Manufacturing air 100.0 20.0 PMMA 3.0
[ ] CO py experl ments 11 cutting mjgo 783 2024-02-27 Lasercutter| Manufacturing air 100.0 20.0 PMMA 5.0 -
12 Alginate ... mjgo 781 2024-02-27  Lasercutter|Manufacturing air 100.0 20.0 PMMA 5.0
PY Get h elp & re po rt b u g s 13 cutting ... mjgo 780 2024-02-27  Lasercutter|Manufacturing air 100.0 20.0 PMMA 5.0
14 Glaskammer... roku 765 2024-02-22 Lasercutter| Manufacturing]... air 100.0 15.0 PMMA 10.0
v
o Show status of connected devices e L
I
User DB ElabrTw TSN DS
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= FunctionalNanomaterials DigitalLab / Issues |/ #21
# " Dialog ? X Report Bug =
v
Laser not working
Title Q Search or go to...
(O Open [ Issue created 1 minute ago by DigitalLab Reporter
Laser not working| :
Project
Description s DigitalLab Laser stopps without reason after 15 Minutes.
Laser stopps without reason after 15 Minutes. % Pinned >
BHo || Fo |
88 Manage > e
J Bl Plan v i X, Drag your designs here or click to upload.
D Browse e e e S L SO SRS
3 I Issues 3
iR Child items %, 0
flodified Issue boards =
023 11:... Milestones No child items are currently assigned. Use child items to break down this issue into smaller parts. -
P023 09:... Wiki
D023 09:... <> Code > Linked items [ 0 [
Cancel 023 10:... @ Buid ’ Link issues together to show that they're related. Learn more.
hrAam~ A~ @ Secure N
T : D) Activit
ska@tf.uni-kiel.de: 1 neue Nachricht = ke ’ y L
; . %@ Operate > * DigitalLab Reporter added label just now
; DigitalLab | Laser not working (#21) DigitalLab Reporter (@pr... I
DigitalLab Reporter created an issue: https://cau-git.rz.uni-kiel.de
/FunctionalNanomaterials/DigitalLab/-/issues/21 Laser stopps without reason after I
15 Minutes. -- This project does not include diff previews in email notifications.
Reply to F t & ' t- I
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Universal Software for attmany setups
Template in web U Templates in DigitalLab

v EXTRAFIELDS Title IUntitIed Lasercutter Experiment

Operator i) Description
12 B 1 1
Operator
Material [i]
ateria m |Ska |
‘Which material are u using
PMMA Material
PMMA v
Thickness i}
S = Thickness
500 -
Power [i]
Laserpower in % Power -
100 5 (100,00
Speed
Speed i} p
Cutting speed in mm/s IZ0,00
20 = Gas
® air
G =
Q) = O nitrogen
@ air O nitrogen

elabFTW templates speed up documentation time
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Summary & Outlook
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ElabFTW Rechenzentrum
: Database|
. i i H User Webinterface <«— [Template
e Successful implementation using a real device ) . _
interaction:
e Positive feedback from the users :

Next Steps:

£ Decryption

> Python

<— |setup
Frontend E
—

Local PCin AG Fun

Z Encryption
Encrypted H
API Storage | §
Protected share using user
iiKey/Password
e Include more setups
Furnace
o Parallel development 2
o Web site based version
« For mobile devices e
« Forsetups w/o PC
| Easy Loglﬂ (RF'D tag) Pus Experiments
» Template ID provided via RFID or QR-code I
o Codebase will become open source ==
e PIDs for instruments

Tag




