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What is a LIMS? 
It is a system of: 
•  Software 
•  Hardware 
•  People 
•  Procedures 

To manage laboratory data 



Instruments 

But What 
About…………………… 



4 

Result Entry 
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Need Identified 
Problem:    
   An efficient way to store, readily 

retrieve, share and report analytical 
data 

Solution: 
   Laboratory Information Management 

System (LIMS) – Instrument Integration 



LIMS Functions 
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Instrumentation Integration 

•  Reduction in transcription errors 

•  Audit trail 

•  Increased efficiency 
– Reduced time for data entry 
– Bidirectional transfer  



Integration Considerations 
•  Network Security 

–  Instruments allowed on network? 

•  Unidirectional – sends only data to 
LIMS 

•  Bidirectional – sample/ batch data to 
instrument, results to LIMS 

•  Use of middleware 
•  Data to import 

–  Raw data, calculated data 
–  Quality control data (calibration, spikes, etc.) 
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Integration Considerations 
•  Result evaluation 

– Review results before import into LIMS or 
after? 

•  Where are calculations performed? 
– Dilutions 
– Dry weight 

•  Costs 
– Charge per instrument 
– Charge per interface 
– One time cost 
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LIMS 

Paper to Electronic Example: 

This validation includes logic checks against the 
data range of the results. 

There is built in logic within 
most parsing programs 
that allows the analyst to 
check some initial validity 
of their data before 
importing into the LIMS.  

Lab 
Instrument 
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Instrument Integration 
Checklist 



Interfacing Assumption 

Only sophisticated instruments can 
be integrated 
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If it has an RS232 or USB Port…. 



BOD 



Interfacing Assumption 

All instruments “speak the same 
language”  
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Integration 
Instrument – LIMS Translator 
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•  There is no data standard for laboratory 
instruments 
– AnIML (Analytical Information Markup 

Language) an emerging data standard for 
laboratory instruments covering multiple 
analytical techniques  

– XML is popular 
– CSV and TXT files are also used 
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Data Translation 
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•  The interface will need to present the data in a format 
that the LIMS is able to understand.  

•  Every LIMS has a unique format that is required for 
interface/LIMS communications.  

•  ASCII files, ODBC and proprietary transactions are 
among the most common methods of transferring 
data.  

•  To transfer data via ODBC or API requires a full 
understanding of LIMS tables and table structure.  



Interfacing Assumption 
 
 
Every LIMS can interface with every 

instrument 
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Yes but……….. 
•  May take time to develop interface 

•  May only be unidirectional 

•  May require a 3rd party vendor 
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Example Outputs 
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BOD Analyzer 



Example Outputs 
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ICP-MS 



Instrument Integration data 
tool 



Example Issue - Titrator 
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•  Instrument exports a pivot table report that has no analyte 
specification.  

•  The analyte columns are determined by the way the user 
develops the report that is exported.  

•  Once the columns were specified by the user then the analytes 
in those columns were mapped within parser to the specific 
analytes being exported. 



Example Issue – Discrete 
Analyzer 

•  Instrument software requested dilution 
factor  

•  Only exported calculated data 
•  Dilution factor entered in LIMS 
•  Dilution factor applied by BOTH instrument 

and LIMS 
•  Solution: only enter dilution factor in LIMS 
•  Configured to acquire the dilution factor 

from an appendage to the lab id number 
(1525100-01@5) 
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Example Issue – ICP-MS 
•  Instrument has collision cell (KED) 

option 
•  KED mode ok for Clean Water Act 

analysis but not Safe Drinking Water 
Act analysis 

•  Different detection limits for standard 
mode and KED mode 

•  Solution: Two instrument names 
•  Analyst enters appropriate instrument 
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Summary 
•  Instrument integration is beneficial 
•  Libraries exist for most common 

instruments 
•  Interfaces may need to be customized 

based on instrument, laboratory process 
•  Important to understand instrument data 

files and LIMS table structure 
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