
Data management becomes prone to user-errors when working with extensive multimodal and longitudinal datasets. Although outlined in the GLP (Good Laboratory Practice) of the
WHO1, most labs store their data not in a standardized way and lack way behind clinical standards such as GCP (Good Clinical Practice) compliant data management2. Researchers tend

to underestimate the importance of a centralized and smart data handling, which is interfering with their efforts in basic research and translational approaches3. Here, we present a 
database specifically designed to meet the requirements for large multimodal imaging studies with the aim to provide an advantage compared to conventional paper lab notebooks, 
Excel sheets as well as data management tools (e.g REDCap4) and electronic laboratory notebooks (eLNs)5. 
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Common ways to organize experimental data
Amount of data scales with number of subjects, 
subgroups and measurements:

100 mice in 2 subgroups x 6 tests (e.g. in 
vivo imaging and behavior) x 5 time points
= 3000 data points

Spreadsheet software(Excel)

Written documentation
(lab notebook)

Electronic laboratory notebook

Standardization
Backup to cloud/local storage
Price-performance ratio
Free version vs. licensing model

Adapt to experimental workflows
Multimodal data and no data size limit
Relational entries, instrument integration

User 
experience

Flexibility

Safety
& Costs

General requirements for storing data in a central database Specific requirements for in vivo, longitudinal data

In vivo and ex vivo experi-
ments with one subject (e.g. 
behavior, microscopy, MRI)

Repeated measurements with
the same subject (e.g. 
longitudinal imaging)

Different experimental 
subgroups (e.g. treatment vs. 

sham)
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Objective

Relational database model
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Filtering and sorting Animal protocol-relevant information

Histology

Plot function

Documentation/Print function

Visit our lab:

Web interface

Cloud-based – access via web or app

User-friendly design, pre-set field
types and automated calculations

User enters data –> Analysis done User has no access to the data

Data remains visible in table view
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Icons from https://www.flaticon.com/.

• Keep track of experimental data & groups, number of animals used per project

• Quick and platform-independent multi-user access, blinded experimenter

• Only minimal programming skills necessary to modify/extend the database

• Secure sharing of experimental raw & processed data with colleagues and guests

• Comprehensive documentation and animal protocol reporting

User enters data –> Necessary fields
highlighted in red

1 2
When last field is finished, the new button
Done? appears

3
User confirms the data entry

4
Only the admin keeps control to re-set 
confirmation

Conclusion

References

Data entry User management Animal permission number
  Mouse data Mouse status

DT_A1_5_1 11/22/2017Start of experimentStudy ID
End of experiment 12/21/2017PHW-XX23_44Animal house ID PerfusionReason

SPHASW-00006 Carried out byCagenumber
09/14/2017Birthdate ______________, _____________, ______________

User 3User 1 User 2Initial Weight 20 g
OperationC57BL/6JStrain Stroke surgery
ShamCharles RiverDistributor No

Sex male

Tests
Date Time point Weight Score 

total
MRI RotBT RotBT - 

distance
RotBT 
- speed

CyT CyT - 
touches

CyT - 
%R drag

Grid 
Walk

Foot 
faults %

Severity level

11/15/2017 Habituation 1 20 g 0 no yes no no low (gering)

11/16/2017 Baseline 20 g 0 yes no no no low (gering)

11/20/2017 Habituation 3 21 g 0 no no no no low (gering)

11/21/2017 Baseline 21 g 0 no yes 120 17.14 yes 20 yes 1.79 % low (gering)

11/22/2017 Stroke induced no no no no medium (mittel)

11/22/2017 Injection no no no no medium (mittel)

11/23/2017 +1 21 g 2 yes no no no low (gering)

11/24/2017 +2 21 g 2 no no no no low (gering)

11/25/2017 +3 21 g 2 no yes 120 6.10 yes 11 2 yes 15.79 % low (gering)

11/26/2017 +4 21 g 0 no no no no low (gering)

11/27/2017 +5 20 g 1 no no no no

11/28/2017 +6 21 g 0 no no no no low (gering)

11/29/2017 +7 21 g 2 yes yes 120 11.97 yes 20 6 yes 18.25 % low (gering)

12/06/2017 +14 21 g 1 yes yes 120 9.69 yes 20 7 yes 13.64 % low (gering)

12/12/2017 +20 yes no no no low (gering)

12/13/2017 Injection no no no no medium (mittel)

12/13/2017 +21 21 g 1 no yes 100 4.08 yes 20 4 yes 15.50 % low (gering)

 

Approved ___________________ 
Dr. Markus Aswendt

Date: 04/27/2018 1:46 PMCorT = Corner Test, RotB = Rotating Beam, distance (cm), speed (cm/s), 
CyT = Cylinder Test, Avg = average, MRI = Magnetic Resonance Imaging

Test summary Study ID DT_A1_1_2ProjectName DT-A1

07/24/2018 Test type/time point in relation to stroke surgery lowBaseline Average severity levelDate

Scoring
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Markus Aswendt 24 g 1: 
localized 

p
iloerectio

n and 
dirty fur 

in 2 
body 
parts 

(typically 
nose 
and 
eyes)

1: open 
and chara
cterized 

by 
aqueous 
mucus, 
slowly 

follow the 
s

urroundin
g environ

ment

0: 
Normal, 
ears are 
stretched 
laterally 

and 
behind, 

they 
react to 

noise

0: Mouse is 
alert and 

explores the 
cage actively

0: None 0: Normal 
(Body normal 
posture, trunk 
elevated from 

bench with 
forelimbs and 

hindlimbs 
leaning 

beneath the 
body, tail 
straight

0: normal 2: Circles 
to one 
side, 

although 
not 

constantly

0: Normal, 
both 

forelimbs 
are 

extended 
towards 

the bench 
and move 

actively

0: 
Absent, 
normal 

extension 
of both 

forelimbs

1: Light as
ymmetry, 
mouse 

withdraws 
slowly 
when 

stimulated 
on the 

ischemic 
side, 

normal 
response 

on the cont
ralateral 

side

5

MRI
User Start End Total time Start 

Isoflurane
Start 

Medetomidine
Iso below 

0.5%
Anesthesia 

time
MRI type Scan type

Rotating Beam Test
User Drops " Distance (cm) Distance " Speed (cm/s) Speed " R-HL drop R-HL drop

No, No, No 117 120, 110, 120 8.62 8.00, 7.86, 10.00 0.67 0, 0, 2

Cylinder Test
User Left touch Ø L R touch Ø R Both touch Ø B R drag L drag Total drags %R paw drag per touch

Markus 
Aswendt

1 45.45 1 27.27 1 27.27 1 1 1 9.09

Grid Walk Test

 1 / 107/24/2018 2:27 PM Markus AswendtUserDate

User Foot fault Total steps % Foot faults

Surgery
User Anesthesia Tramadol Surgery Laser 

intensity
Injection
 Volume

Virus Injection 
rate

Delivery 
rate

Caprofen Duration M/L A/P Z

A

B

Acknowledgements

Watch the video tutorial:
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Automated calculation of animal numbers per
project/group/sub-group in relation to animal
protocol permission
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