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LIMS : Laboratory Information Management SystemLRM: Low level radioactivy measurements



SCK CEN/81226166
ISC:  

Contents
• Gamma ray spectroscopy lab at LRM
• What is a LIMS and why using it
• γ-analysis process flow and management by LIMS

• Sample registration
• Spectrum acquisition
• Analysis operations

• Background correction
• Efficiency transfer 
• Summing correction
• Uncertainty budget

• Reporting
• Quality assurance: QC-QB- PTE’s
• Nuclide libraries

• Conclusions



SCK CEN/81226166
ISC:  

Gamma ray spectroscopy
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20 HPGe detectors:
• BeGe >> Rel. eff. 38%
• ReGe >> Rel eff. 28 %
• Extended Range >> Rel eff. 50%
• Coaxial HPGe 
• Ge(Li)
• LeGE
• Well HPGe

Rel. Eff. : 10-80 % 
Digital signal analyzer LYNX (Mirion)

Liquid nitrogen: 
Automated filling system
Weighing system under detector
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Gamma ray spectroscopy @ LRM
• 3000-3500 samples/year
• Different geometries: 

• volumetrical, marinelli, cardriges, filters
• Weekly QA measurement
• Monthly background check
• ISO/IEC 17025 and ISO14001

Calculations: 
• GENIE2K 
• EFFTRAN 

• Efficiency transfer
• Summing correction 

5
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What is a LIMS and why using it ?

© SCK•CEN

Laboratory Information and Management System

Is software-based laboratory and information management 
system that offers a set of key features that support a 
modern laboratory's operations. Those key features include:

• workflow; 
• data tracking support; 
• flexible architecture; 
• smart data exchange interfaces; 

That fully "support its use in regulated environments."

http://en.wikipedia.org/wiki/Software
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Why using a LIMS ?

© SCK•CEN

 Automation of analysis process (Interfacing)
 Reducing user input

 Spectrum management
 Selection of Efficiency calibration
 Selection of Background file
 Selection of analysis parameters

 Increased throughput
 Improved quality

 Same process for all analysis
 Data management (Tracking)

 Calibrations
 Spectra - analysis
 QA data
 Hardware Inventory
 Reports & certificates
 …

Th
ro

ug
hp

ut

Q
ua

lit
y



SCK CEN/81226166
ISC:  

Barcode 
reader

Backend 
database

γLIMS architecture
homemade based on MS Access – interfacing

© SCK•CEN

SERVER

PC1

PC2

PC3

PCx

Front end
database

Front end
database

Front end
database

Front end
database

Application 
Software 
(VBA)

Spectroscopy
hardware

Local network,
Operational in case of 
emergency

Global 
network
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Sample reception    automatic client confirmation

Sample registration

© SCK•CEN
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Sample registration
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Presenter
Presentation Notes
We have a fully integrated lims system: HomemadeBARCODEAll data of customer, orders, samples is inside…  vector, ref date, volume, matrix, weight, measurement time , weight…. 
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Automated acquisition via barcode

© SCK•CEN

Detector Sample LIMS
data

(Sample,Detector) couple
Start – Stop commands
Via barcode reader

Acquisition

Presenter
Presentation Notes
Measurement time8 – 16 hours Lower detection limit: Longer measurement timesDetector with Higher efficiëntie
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Acquisition dashboard with QC functions visible on 
all PCs

QA diagnostics indicators
QC frequency & period indicators
Status (OK, Warning, Action)
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γ-LIMS control of Analyses 

Spectrum management

Auto Efficiency Transfer & Uncertainty budget

Auto Selection of Nuclide Libraries & background file 

Auto Summing correction

Data transfer to γLIMS

Spectrum Analysis
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γ-LIMS management of spectra

Click this button to load all data to 
the spectrum
Ref. efficiency + transfer
Background
Nuclide libraries 

Query spectra to be analysed
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Efficiency Transfer and Uncertainty Budget
imported in Genie 2000

EFFTRAN Computation

Sample Geometry Database

Spectrum

Reference 
Efficiency 
Calibrations

Default 
Sample 
data

Specific
Sample 
data

Det 
Model 
data

Uncertainty 
Budget

Correction 
Factors

2

3

• Sample container 
parameters (dimensions, 
materials)

1

• Sample net weight
• Sample volume (filling 

height)
• Sample composition 

(material list) 

• Multi gamma sources 
(Water matrix (acidified))

• Fixed volume/filling 
height

XCOM
data

*Including 
K,L edges

Presenter
Presentation Notes
Efficiency transfer is required for unbiased results- Filling height (if no 100% filling is used)- Apparent sample density- Sample composition (30-100 keV)- Any other sample parameter that is different from the reference- Other corrections that may depend on geometry- Corrections for ambient background- Filling height, density,… may modify background radiation that enters theDetector  Generally neglected- True summing corrections in Genie door efftran - unbiased or small bias when the actual sample parameters are used

http://www.google.be/url?sa=i&rct=j&q=&source=images&cd=&cad=rja&docid=U-RGp0nnXe0ASM&tbnid=I8IdxMrbkq9ncM:&ved=0CAUQjRw&url=http://www.iconarchive.com/show/oxygen-icons-by-oxygen-icons.org/Apps-system-software-update-icon.html&ei=iM69UfabD9DFtAa-koHoDw&bvm=bv.47883778,d.Yms&psig=AFQjCNFnwzgE903Gp0o2ET95jTDtu5NYwQ&ust=1371480019131062
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Reporting

© SCK•CEN

Report management

Pdf reports & certificates (editor)

Excel list reporting (emergency)

Direct mailing (only when approved)

Reporting
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Reporting
• One report per sample > pdf
• One report per order > pdf
• Certificate creator > pdf
• Comment
• Version management
• Excel report per client per period 
• emailing

21
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Reporting
• One report per sample > pdf
• One report per order > pdf
• Certificate creator > pdf
• Comment
• Version management
• Tranfer results to: .xlsx, .xml formats
• emailing

22
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Reporting
• One report per sample > pdf
• One report per order > pdf
• Certificate creator > pdf
• Comment
• Version management
• Excel report per client per period 
• emailing
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Export to excel
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Quality assurance
• Quality control check 

> QCC
• Quality Background check 

> QBC
• Proficiency Testing

25
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Background correction (ex. K-40)

© SCK•CEN
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Registration and evalution of Proficiency tests

27
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Use of 
recommended 
nuclear data
www.nucleide.org

© SCK•CEN
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Recommended
data
www.nucleide.
org

Use of recommended nuclear data
www.nucleide.org

© SCK•CEN

Nuclide
Library for 
Genie2K

Nuclear data 
management
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Conclusions
• Automation via dedicated interfacing

• Minimises human blunders in data treatment
• Assures a same level of quality for all samples treated
• Contributes to confidence based on diagnostics 
and easy verification options
• Increases throughput
• Simplifies methods (instructions)
• Easier training of new operators
• Offers more flexibility (continuity in process by different operators )

• Easy data tracking options
• Communication with customers (ISO 17025)

© SCK•CEN

A LIMS will improve your analysis process and work efficiency

All functionality needs to be validated
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Any questions, ideas, … 

31
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Copyright © SCK CEN
PLEASE NOTE!

This presentation contains data, information and formats for dedicated use only and may not be communicated, copied, 
reproduced, distributed or cited without the explicit written permission of SCK CEN.

If this explicit written permission has been obtained, please reference the author, followed by ‘by courtesy of SCK CEN’.

Any infringement to this rule is illegal and entitles to claim damages from the infringer, without prejudice to any other right in 
case of granting a patent or registration in the field of intellectual property.

SCK CEN
Belgian Nuclear Research Centre

Foundation of Public Utility

Registered Office: Avenue Herrmann-Debrouxlaan 40 – BE-1160 BRUSSELS
Operational Office: Boeretang 200 – BE-2400 MOL 
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