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Lack of reproducibility: Replication crisis

The lack of reproducibility published in highly respected journals has given rise to the term "replication crisis" 
and is probably at least partly responsible for the low success rate in translating often spectacular findings from 
preclinical research into clinically effective therapies. 



Objective: Improving quality in basic research

5



Is it possible to establish structured 
measures for quality assurance in 

research?
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Quality Management (QM) in the Department of Experimental Neurology

• QM keeps us busy since 2013 
• there are various QM systems on the market, but none specifically for research institutions
• we have introduced and applied ISO 9001 for three years (2014 - 2017) (certification by TÜV 

Süd) in the Exp. Neuro
• The ISO is a general standard for QM certification: it should be usable for all organizations 

(industry, companies, service providers).
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ISO in daily laboratory routine

Result after three years ISO in the Exp. Neuro:
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Positive Aspects Negative Aspects

- Structural elements very useful -> 
PDCA (plan-do-check-act) cycle
- Standardization of methods (SOPs)
- better documentation
- better communication within the 
team
- better laboratory organization

- technical, partly not 
understandable language
- TÜV audits (core processes were 
not checked, only the formal 
structure)

Handling of errors regulated high administrative effort

Compliance with GSP and legal 
requirements improved

partly overregulated

Control of data archiving

Moving towards Open Access /Open 
Data



Concept ISO 9001:2008 Concept PREMIER



PREMIER (Predictiveness and Robustness through Modular Improvement of Experimental Research)

PREMIER is a Quality Management System 
(QMS) which was developed by researchers for 
researchers in the Department of Experimental 
Neurology in response to ISO 9001.

PREMIER is specifically tailored to the 
requirements of basic research and has a 
modular structure so that it can be used by 
both small laboratories and large institutions.

PREMIER can be used as a complete QM 
system and also modularly, which is especially 
useful for smaller laboratories.

Depending on your needs and quality 
objectives, you can select individual modules 
and implement them step by step.
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The PREMIER concept is pre-registered at OSF under: https://osf.io/xw75z/

https://osf.io/xw75z/


PREMIER

How is PREMIER used in a laboratory like the Experimental Neurology?
It is stored in the Wiki (in German and English) and accessible for everyone in the lab via a 
password.
Modules can be clicked on individually; behind them are corresponding research-specific 
contents.





Example of usage





PREMIER

The QM house was rewritten and formulated in a general way so that it can be 
used by any research laboratory.
The content of PREMIER is transparent and free of charge for the scientific 
community as an independent website: https://premier-qms.org/

https://premier-qms.org/


PREMIER Webpage: www.premier-qms.org
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PREMIER
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PREMIER
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PREMIER Toolbox
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PREMIER Wiki

QUEST retreat 202120

Version control

All changes traceable

Full text searchable



PREMIER Toolbox
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PREMIER
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LabCIRS 
LabCIRS (Laboratory Critical Incident Reporting System)
is an anonymous error reporting system developed by the Department of Experimental Neurology. 

• This structured error management is intended to make it easier to learn

how to deal with errors and to create a positive error culture.

• Aim is to prevent re-occurrence and identification of risk areas. 

• If we want to learn from errors and critical incidents,

these errors must be reported, analyzed and improved.

• It is an open-source software and can be used by every laboratory.

• The source code is available on GitHub.

• LabCIRS access for Charité members can be requested through 

QUEST Center. 

Contact: labcirs-admin@charite.de
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Publication:
https://journals.plos.org/plosbiology/article?id=10.1371/journal.pbio.2000705

https://github.com/major-s/labcirs
mailto:labcirs-admin@charite.de
https://journals.plos.org/plosbiology/article?id=10.1371/journal.pbio.2000705


Overview PREMIER
PREMIER

Goals • to improve the quality of academic preclinical biomedicine through 
structured quality-ensuring measures

• help to improve the design, conduct, analysis, and reporting of 
experiments

• to ensure robust and reliable research results
User academic basic research
Structure modular structure: 12 modules with minimum requirements

Implementation as a complete QM system or as a modular approach (individual, freely 
choosable modules) with a low implementation threshold

Access to 
content

Via a freely accessible website: www.premier-qms.de; 
Support through an initial assessment by the PREMIER team to determine 
the goal and needs of the laboratory.

Certification none

Audits internal and external (peer-) audits; ringaudits are planned

http://www.premier-qms.de/


Which requirements have to be fulfilled to 
implement quality assurance measures? 
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Requirements for Quality Assurance Measures

What have we learned in many years of QM use and implementation regarding the 
requirements?
Personnel and financial resources
• QM is always teamwork, so all employees must always be involved.
• At least one person is needed to manage the processes and keep them running.
Time resources
• Employees must be allowed to invest time in using quality tools.
The leadership must definitely support the QM.
• Without the support of the leadership, no quality assurance measures can be 

implemented. A QM mindset is needed.

-> If only one of these requirements is not fulfilled, it is very difficult to 
ensure an active QM.
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Challenges of PREMIER

• The aim now in the second phase is to roll out PREMIER to other laboratories and 
see if this model works everywhere or needs to be modified.

• The search for partner laboratories has begun for implementing either individual 
modules or the entire system.
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What do I need to do if I am interested in 
introducing PREMIER modules in my 

laboratory?
- Use cases -
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Introducing PREMIER: Use Case 1

Small lab with 10 researcher; no extra financial und human resources; want to 
introduce one module
The following steps should be taken:
1. The leadership should consider what goals should be achieved with the selected 

PREMIER module.
2. Communicate the added value of such a quality measure to the laboratory team, 

since broad acceptance of the staff is important for implementation.
3. Contact the PREMIER team: claudia.kurreck@charite.de
4. Make an appointment for an assessment to determine your status quo. 
All further steps will be coordinated together.
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Introducing PREMIER: Use Case 2

Lab with 30 researcher; want to introduce three modules
The following steps should be taken:
1. The leadership should consider what goals should be achieved with the selected 

PREMIER modules.
2. Communicate the added value of such  quality measures to the laboratory team, 

since broad acceptance of the staff is important for implementation.
3. Contact the PREMIER team: claudia.kurreck@charite.de
4. Make an appointment for an assessment to determine your status quo. 
All further steps will be coordinated together.
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Introducing PREMIER: Use Case 3

Big lab with 50 researcher; a half position for QM (scientist in the team) can be 
financed; want to introduce PREMIER as a wohle system (all modules)
The following steps should be taken:
1. The leadership should consider what goals should be achieved with a QM system 

in the laboratory.
2. Communicate the added value of such a system to the laboratory team, since 

broad acceptance of the staff is important for implementation.
3. Contact the PREMIER team: claudia.kurreck@charite.de
4. Make an appointment for an assessment to determine your QM status quo. 
All further steps will be coordinated together.
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Conclusion

• Is it possible to establish structured measures for quality assurance in research?
• Yes, a QM system like PREMIER could be one possibility.

• Which requirements have to be fulfilled to implement quality assurance measures? 
• personnel and financial resources
• time resources
• leadership must support quality assurance measures

• What needs to be done to implement PREMIER quality assurance measures in the 
laboratory?
• Think about the goals you want to achieve and contact the PREMIER team for further 

information and guidance.
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PREMIER Team 
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PREMIER Publications

• The PREMIER concept is pre-registered at OSF: PREMIER: Structured Quality Assurance from and 
for Academic Preclinical Biomedicine: https://osf.io/xw75z/
• Quality management for academic laboratories: burden or boon? published in the EMBO Journal.
•We investigate practicable options for auditing which have the potential to improve quality of 
preclinical research in academia. Preprint: Improving quality of preclinical academic research 
through auditing: A feasibility study: published at Plos One
• A Laboratory Critical Incident and Error Reporting System for Experimental 
Biomedicine: LabCIRS at Plos Biology
• A pocket guide to electronic laboratory notebooks in the academic life sciences:F1000Research
• Rethinking research reproducibility. EMBO Journal
• Resolving the Tension Between Exploration and Confirmation in Preclinical Biomedical 
Research. Handb Exp Pharmacol. Springer
• Preregistration of exploratory research: Learning from the golden age of discovery. Plos Biology

https://osf.io/xw75z/
http://embor.embopress.org/content/19/11/e47143.long
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0240719
https://journals.plos.org/plosbiology/article?id=10.1371/journal.pbio.2000705
https://pubmed.ncbi.nlm.nih.gov/26835004/
https://www.embopress.org/doi/full/10.15252/embj.2018101117
https://link.springer.com/chapter/10.1007/164_2019_278
https://journals.plos.org/plosbiology/article?id=10.1371/journal.pbio.3000690


Thank you!
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