
s a laboratory grows, it
faces the dilemma of ac-
curately and quickly pro-

cessing overwhelming amounts of
data for the tests performed and
keeping ahead of its competitors
by utilizing the latest technology
to enhance laboratory perfor-
mance and increase profitability.

LIMS are database applications
that are used to store and manage
information associated with the
l a b o r a t o ry, such as customers,
sample matrix, tests, results, meth-
ods, parameters, bottle types, em-
ployees, control limits, passwords,
etc. In choosing a LIMS, many
questions arise, including selecting
the appropriate database engine,
ease of use of the LIMS software,
quality of the vendor’s technical
support and training programs,
and utilization of existing hard-
ware or software. Other factors in-
clude flexibility in making changes
to the system as the laboratory ’s
demands change, the user inter-
face, vendor expertise, and, of
course, budget. Open Database
Connectivity (ODBC) is a database
standard that provides the ability
to link the LIMS with different
databases (such as accounting,
S A P, ERP [enterprise resource plan-
ning], etc.). It is important to se-
lect a database engine that is not
p r o p r i e t a ry and that will have a
clear migration path as the tech-
nology evolves, which will protect
the investment. There are basically

three types of database engines:
p r o p r i e t a ry (which are not ODBC-
compliant); ISAM (Indexed Se-
quential Array Method), such as
Access (Microsoft Corp., R e d-
mond, WA), Paradox (Scotts Va l-
l e y, CA), and FoxPro (M i c r o s o f t ) ;
and SQL (Structured Query Lan-
guage), including SQL Server (M i-

c r o s o f t ), O r a c l e (Redwood Shores,
CA),  S y b a s e ( E m e ryville, CA), and
o t h e r s .

A d d i t i o n a l l y, consideration
needs to be given to the success
and ease of implementation of the
LIMS. It is important to select a

system that will fit the laboratory’s
data management needs with mi-
nor modifications. However, there
are certain core features that all
LIMS and LIMS buyers should be
aware of and understand (Table 1).

Many laboratories are migrat-
ing from paper logbooks to
spreadsheets on a PC to track their
samples. This is a great first step;
however, once the database grows,
it is increasingly difficult to inter-
act with the spreadsheets and a re-
lational database is often the an-
s w e r. In selecting a LIMS, it is
n e c e s s a ry that the LIMS m a t c h e s
the current sample flow of the lab-
o r a t o ry, that the system is fle x i b l e
to accommodate change, and that
the vendor has an upgrade path
available as the laboratory grows.

As the laboratory ’s data man-
agement needs and reporting (fax,
e-mail, electronic data deliver-
ables) expand, the LIMS should
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It is important to select a database engine that is
not pro p r i e t a ry and that will have a clear
migration path as the technology evolves,
which will protect the investment.

Table 1
Typical LIMS functionality

Typical LIMS
functions/modules Description
Sample tracking Allows laboratories to track their samples through different departments in the labora-

tory with a computer-generated unique sample identification number and provides a 
complete chain of custody.

Data entry Allows analysts to enter results into the LIMSand to assign QC run batches. Reporting 
to clients via fax, e-mail, or a hard copy.

Sample scheduling Automatically logs in samples, receives them into the laboratory, prints labels, and 
assigns the tests for projects on a routine basis.

QA/QC Allows users to generate control charts and view trend analysis graphs. Control charts 
can encompass blanks, duplicates, spikes, surrogates, standards, etc.

Electronic data Allows automatic transfer of data from analytical instrumentation into the LIMS. In
transfer Increases productivity and greatly decreases the potential for transcription errors.
Chemical and reagent Functionality that tracks the purchase and usage of supplies in the laboratory and 
inventory manages lot and order numbers, shelf life, costs, etc., assisting in supply

management.
Personnel and Allows users to track employee training records for ISO and NELAC purposes and also 
equipment track instrument calibration, repairs, costs, monitor trends, etc.
management
Maintenance A function that allows the database administrator to manage the database, keeping 

track of client lists, employees, tests, methods, parameters, permissions, priorities, etc.



accommodate this expansion with
a clear migration path so that
none of the customizations previ-
ously made are lost. The LIMS
may also need to interface with
other databases, such as account-
ing, inventory, or material safety
data sheet (MSDS), which in-
creases the importance of select-
ing a system that is ODBC compli-
ant with a solid database design.

L I M S selection considerations
include:
• Database engine (ISAM, SQL,

proprietary) choices
• System features to match user

requirements
• Current hardware and software

available in the laboratory
• Ease of use, on-line help, tech-

nical support, training, and
upgrades available for the ven-
dor

• Flexibility to accommodate a
changing laboratory environ-
ment

• C o s t / R O I (return on invest-
ment) considerations.
If the above criteria are exam-

ined, the database choices are
much easier to make than they
used to be. Most laboratories align
themselves with database market
leaders such as Microsoft and O r a-
c l e . Users need to define their sys-
tem requirements by meeting with
key laboratory managers and staff
to determine which areas of the
l a b o r a t o ry require improvement
and to discuss areas that would
benefit from automation. Many
laboratories have made signific a n t
investments in hardware and
would like to leverage those invest-
ments, if possible, to utilize the ex-
isting hardware for the LIMS. How-
e v e r, it should be noted that
although this sounds reasonable,
sometimes it is more cost effective
to invest in hardware upgrades or a
replacement. When learning any
new software product there is a
learning curve. Be sure that the
software selected is intuitive and
easy for the analysts to learn. It is
also critical to select a LIMS v e n d o r
that offers training programs and
superior technical support. The
LIMS should allow users to make
changes to accommodate the way
in which the laboratory does busi-
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FRENZY 2001

In follow up to the successful inaugural event held May 2000, FRENZY
2001 is scheduled to take place May 14–17, 2001, at the Washington DC
Convention Center. The Forensic Sciences & Crime Scene Technology Con-
ference and Exposition uncovered a common need among those who fol-
low the trail of evidence from first response to final verdict. The four-day
educational program, presented with the support and participation of
agencies and associations, including the National Institute of Justice and
the FBI, will be expanded and enhanced to include intensive training ses-
sions, roundtables, and workshops. For more information, contact show di-
rector Claudia Sitar at FRENZY, 731 Main St., Monroe, CT 06468, tel.: 203-
445-1224; fax: 203-445-1219; home page: www. f r e n z y e x p o . c o m .



ness. For example, the LIMS should
allow users to change field names
on-screen to terminology that is fa-
miliar in their laboratory. Reports
should be easily modifiable and
end-users should be able to incor-
porate new screens into the pro-
gram to accommodate special proj-
ects or new functionality. Finally as
in any business, the laboratory
owner must consider the return on
investment for the LIMS. By trans-
ferring mundane tasks to the LIMS,
the analysts are available to ana-
lyze additional samples and work
on method development. 

Laboratories are in the informa-
tion business. Those that can de-
liver quality information to their
clients ahead of their competitors
will emerge as market leaders. Be-
fore selecting a LIMS it is impor-
tant to have a clear understanding
of exactly what the laboratory ’s
data management requirements
are, in addition to the benefits that
the laboratory can expect to gain
from a LIMS and automation. F i g -
u re 1 displays sample flow through
a typical laboratory.

It is also important for labora-
tories to have a clear understand-
ing of the current operations and
where they will receive the largest
return on investment. Once the
l a b o r a t o ry has established a shop-
ping list of system requirements, it
is important to evaluate systems
based on requirements via live
demonstrations and a question-
and-answer session.

Perhaps the most common rea-
sons for acquiring a LIMS are to de-
crease turnaround time, enhance
reporting, and to improve overall
data quality. Turnaround can be
greatly enhanced with a rapid sam-
ple log-in process. A LIMS analyst
can pull names from a client list
with client-specific pricing and QC
already set up; thus, this informa-
tion does not have to be reentered
each time. With a LIMS, not only
can samples be logged in faster (bar
codes can also be utilized), but
there is complete chain of custody
and a full audit trail, and worklists
can be generated as well as backlog
and production reports. The labora-
t o ry manager can determine a sam-
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Figure 1 Schematic representing typical LIMS workflow.



p l e ’s  status at any time without
running through the laboratory
from department to department to
find the sample.  After sample log-
in, the area often requiring the
greatest improvement is reporting
and the ability to automatically
generate reports from the LIMS.
These reports (such as Certificates
of Analysis, result reports, etc.) can
be autofaxed, autoprinted, auto-e-
mailed, or displayed on a Web site
in read-only format. The Internet is
also revolutionizing laboratory e-
business; results can be e-mailed to
clients, worklists to employees, as
well as out-of-specification warn-
ings to employees, at minimal cost
and with great speed.

A LIMS can also significantly en-
hance data quality by verifying
data format, providing an audit
trail, reducing data entry errors, de-
creasing data search time, and lim-
iting users to selecting a test or
method from a pull-down list
(helping to ensure a “clean” data-
base, i.e., no multiple spellings for
the same test, matrix, or method)
(F i g u re 2). Automatic calculations
limit checking upon data entry,
and data validation together with
instrument integration greatly in-
crease productivity since analysts
do not have to hand-enter results
from the instruments into a spread-

sheet or report. This also decreases
transcription errors and improves
data quality.

A successfully implemented
LIMS will increase laboratory pro-
d u c t i v i t y, improve data accuracy,
and increase the laboratory’s over-
all effectiveness. A LIMS can orga-
nize all the information that is
pertinent to the laboratory and al-
lows for rapid data retrieval and
reporting. It also allows data to be
accessible to others, promoting
collaboration among different de-
partments. In addition, many lab-
oratories utilize either a local or
wide area network that allows
users to share network printers
and information. Most LIMS are
set up in a true client/server con-
figuration (Figure 3). In this config-
uration, the database tables reside
on the server and the graphical
user interface resides on the client
machines. The advantage of this
c o n figuration is that data process-
ing occurs on the server.

A LIMS can be a powerful tool
that gives the laboratory a com-
petitive advantage over other lab-
oratories, saving time and money.
Benefits of LIMS implementation
include faster turnaround times,
automation, increased productiv-
i t y, higher quality of data, elec-
tronic reporting, and integration

with other enterprise databases.
With the decreasing hardware and
software costs and growing accep-
tance of the Internet, the time for
laboratories to move from paper
tracking systems to a LIMS h a s
never been better. Not all labora-
tories operate in the same way, so
it is extremely important that a
L I M S match the laboratory flow
and have the flexibility to accom-
modate future changes in labora-
tory operations.
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Figure 2 Sample Master results query.

Figure 3 Typical LIMS client/server
configuration.
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