
CONCEPTS OF A LIMS 
 
There could be different and various definitions of a LIMS. The one we choose is the following: a LIMS 
is a method a laboratory uses to manage its data, disperse the results to designated areas and manage the 
resources that are available. It must support the life cycle of data, which includes data collection, storage, 
analysis, reporting and archiving. Data can be managed manually or automatically with computer systems. 
In most laboratories, the LIMS data management capabilities lies somewhere in between, partly manual 
and partly computerized. 
With this point of view, if a laboratory cannot manage its data well and does not have a plan for future 
data organization, it will be a poor candidate for automating the management of data. The LIMS customer 
must have some idea of what he would like the system to do, if he expects the system to work and be 
accepted in the laboratory. 
Conversely, a laboratory that follows good quality assurance practices will have much casier time 
installing a computerized LIMS. Part of quality assurance is the documentation of the various operations 
in a laboratory. This documentation can be useful in describing the functions necessary in a LIMS for the 
particular laboratory. Also, the involvement of all lab personnel to some degree in the LIMS project will 
greatly increase the probability for success of the system. 
Although standardization of LIMS functionality for quality assurance laboratories is becoming a goal in 
LIMS design, LIMS software is still in the early stages of development and design, and the functions that 
a LIMS should possess are not standardized. 
 
A company may approach the LIMS solution in different ways. It may decide to: 

1- use an off-the-shelf package, 
2- Develop its own LIMS with the help of the MIS (Management Information Systems) department, 
3- Contract the work to outside software developers. 

 
If the first approach is taken, a canned package will always need some degree of customization and 
configuration for the individual lab. 
Some labs have attempted to use spreadsheets (like Excel) as a substitute for a good LIMS system. For us 
it is a mistake: spreadsheets are not data management systems. The data entered into a spreadsheet is not 
secure, mistakes can be easily made during data entry, data retrieval is not easy to accomplish and the 
spreadsheet can be saved accidently in a transitional state. A spreadsheet is a good analytical tool, but it 
should not be used in place of a data management system. Most LIMS provides spreadsheet-like functions 
with the advantage of an integrated database to provide accurate and secure data. 
To develop requirements for a LIMS, lab personnel, software designers, LIMS suppliers and other LIMS 
users must be able to communicate. Also, the type of quality assurance lab - research, testing, or 
manufacturing - plays a role in determining the functions required of the LIMS. At the present time, no 
LIMS can do everything specified by the various types of QA labs, it is important to prioritize the 
needs of a lab to run a good selection. 
 
In order to be accepted, it is imperative that a LIMS mime the way existing QA laboratory procedures are 
followed. It is important to model the LIMS to the lab, not the lab to the LIMS. 
 
EMPHASIS ON QUALITY ASSURANCE 
 
The first commercial LIMS where primarily used to manage sample life i.e. to help the technicians 
calculate and record data results. In today's laboratory, a LIMS is expected to be a part of a total quality 
assurance program of the business. Therefore, the role of a LIMS has been expanded to include QA 
(Quality Assurance) elements, such as validation, traceability and quality analysis techniques. 
 
QUALITY ASSURANCE PRACTICES 
Quality assurance procedures under the responsibility of a lab are listed below by category. 
 



Personnel 
� Maintain skilled, trained and competent personnel. 
� Maintain documentation of current training, experience and job description of lab personnel. 
� Maintain sufficient number of personnel. 

 
Laboratory facility 
� Equip and maintain properly constructed laboratory facilities. 
� Provide adequate and appropriate storage capability to retain data, including computer resident data. 
 
Equipment 
� Maintain, clean, test, inspect, calibrate, adjust and standardize equipment, using written SOPs. 
� Calibrate using national standards when possible or define the basis of calibration when a known 

standard is not available. 
� Use properly designed equipment to carry out identified functions in a manner that ensures the 

necessary accuracy and precision of any measurements taken. 
� Ensure environmental conditions are within specifications, and ensure proper handling of equipment so 

as not to invalidate calibrations or adjustments. Equipments include automated laboratory systems. 
� Maintain records of all routine and non-routine maintenance performed on equipment, which include 

the date and time of procedure, and the results of a procedure. 
� Maintain a record of calibration status. 
� Have written protocols on acceptance criteria for equipment testing and the action(s) to take when 

results are unsatisfactory. 
 
Test Methods 
� Maintain written SOPs for validated methods. 
� Document the history of test method revisions, including the effective dates of revised methods, so that 

recorded data can be related to the appropriate protocol. 
� Use high-quality glassware and properly labelled solvents and testing materials with concentration, 

identity, storage requirements, and expiration date. 
 
Data results 
• Validate data using representative samples, standards, blanks and controls. 
• Use replicate analyses to add to the level of confidence in results. 
• Review and critique results. 
• Monitor results with SQC techniques. 
• Monitor product quality with SPC techniques. 
 
Storage and Retrieval of Data and Records 
• Maintain written protocols on length of time and proper storage of data and records. 
• Maintain written records, documentation, and raw data generated in the design, operation, maintenance 

and inspections of automated laboratory systems. 
• These records, documentation and raw data shall be stored on the appropriate media and kept in 

archives that minimize the deterioration of the media. 
• Index data for fast data retrieval. 
 
Raw Data 
• Maintain a written protocol of what constitutes raw data in a particular lab. 

 
Non-conformance Policy 
• Maintain written protocols to correct and prevent non-compliance to standards of quality. 
• Respond to user or customer complaints. 
• Maintain written protocols for the disposition of nonconforming product. 
• Notify the proper departments, areas or plant facilities of the noncompliance problem. 



 
Sampling 
• Document collection date, time, and location. 
• Document weather conditions, if pertinent. 
• Identify sample and name of person or identification of the instrument taking the sample where 

relevant. 
• Identify tests to be performed. 
• Identify sample containers, handling and storage conditions, and field blanks. 
• Document the sampling methodology, including the statistical basis for the number of samples taken. 
• Identify chain of custody procedure. 
• Give warnings, if necessary. 
• Identify criteria for acceptance or rejection of samples. 
• Identify sample pre-treatments. 
• Identify sub sampling procedures. 
• Document the sampling plan, including the statistical basis for the number of samples taken. 
 
Audit Trail Maintenance 
• Identify the person(s) responsible for data entry into log books, data sheets and automated systems, 

also the time and date of entry. 
• In the case of automated data collection systems, identify the instruments transmitting data, and record 

the date and time of transmission. 
• When changes are made to original data entries, identify the person making the change, the time and 

date of changes and the reason for the change. Do not obscure original entry. 
 
Automated Laboratory QA Practices 
• Use QA practices that reduce data entry errors. 
• Designate a person for responsibility of the automated systems(s). 
• Maintain an independent QA unit. 
• Develop SOPs for ensuring validity of software. 

Define standards for electronic transmission of data. 
• Conduct comprehensive ongoing testing of automated system(s). 
• Ensure adequate data security. 
• Have backup and recovery procedures to ensure system operations after a system failure. 
• Designate a records custodian responsible for the off-line storage of raw data, documentation, records 

and backups of automated systems. 
 
The above list is a combination of GLPs from the American Public Health Association, the ACS 
Committee, the EPA, the FDA, the ASTM, ANSI/ASQC standards. 
The LIMS should automate as many of the foregoing QA practices as possible. The QA practices that 
apply directly to a LIMS should be thoroughly reviewed and researched during each phase of 
implementation. 


