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Analytical Laboratory Design and Development
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Gossman Consulting, Inc. (GCI) personnel
have been designing and developing ana-
lytical laboratories for more than 18 years.
From the beginning the emphasis has always
been on determining the most practical and
needs-oriented designs for the company or
client for whom the designs have been done.
Many factors go into the mix of design and
development work. This Tech Notes will
provide some brief guidelines that are im-
portant to the laboratory design and suggest
areas that should be high priorities in the
development phase.

The first step in the design process is to
understand the purpose of the laboratory. A
laboratory designed for typical commercial
analysis of samples can be far different from
a laboratory designed for meeting the needs
of a process quality control lab, or an ana-
lytical research laboratory. All conduct
analysis and may use some of the same
instrumentation but it is at this very basic
point that they begin to differin purpose and,
therefore, also need to differ in design.
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The purpose of the commercial lab is to be a
profit center unto itself. It does not create a
product to sell per se, other than the ana-
lytical results that they produce for each
sample they receive. Therefore, the numbers
of samples worked on, along with the quality
of the analytical results as normally directed
by a regulatory frame-work, are of para-
mount importance to the typical commercial
laboratory. Thus economies of scale must be
realized and integrated into the design of
such a laboratory.

The process quality control lab may use
some of the same instrumentation as the
commercial lab. However, the analytical in-
formation obtained is not an end product as
in a commercial lab, but rather assistance
and support in process quality control deci-
sion making. The analyst usually has other
information and uses the lab analysis to
confirm or support a process decision.
Processes are normally continuous or on-
going, thus turnaround time of the analysis,
along with quality of the analytical results as
directed by the process parameters, are of
critical importance to a typical process
quality control laboratory.

A research lab differs in purpose from both of
the previous two examples even though it
may use some of the same instruments. The
purpose is to originate or improve analytical
methods or products. Neither sample num-
ber nor turnaround time is an immediately
critical factor to the design. The designs
should provide for flexible lab space to setup
and change experiments, to run parallel
testing, and to provide access to large and
varied reference materials. It also needs to
provide for quality controls which may vary
according to the stage of research, yet
support reproducibility. Clearly the purpose
has a major influence on the design of a
laboratory.

Most of the laboratories that GCI has de-
signed and/or developed have been a com-
bination of the process quality control and
commercial laboratory purpose. The labo-
ratory designs were often based more on
process quality control but because of
regulatory analysis requirements and the
number of samples coming into the labs, the
designs contained features that follow a de-
sign for a commercial laboratory.
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To examine the design and development, a
checklist of items that GCI has used can be
drafted which provides an oversight to this
process. This checklist is generic in its con-
tent because each individual project would
require a specific list based on the scope of
activities to be performed by the laboratory.

#1 Of course the first item is defining the

purpose of the laboratory. The need for this
is briefly elaborated above. The following are
key points in this item:

o TIMLHMLE: = Commercial laboratory
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o AR EEEHI 1LY =] Process quality control

o THHTHAILE S Research laboratory

o &M HT VL Appropriate analytical methods

o P4 HTiIX] Written analysis plans

#2 The physical location of laboratory is an

early important item. Is the laboratory going
to be attached to or modified from an ex-
isting facility? Will it be located on an existing
facility, a partner facility or on a separate
site?

P bR EERVERE P Written Standard Operating Procedures (SOPs)
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o MDA MIMLEE Modify existing laboratory

o MEEIIA I KIE Modify existing building

o R TIAMIE S Attached to existing laboratory

o [ THANKE Attached to existing building

o WTHAH WIS On-Site at existing facility

o T IRELUITIINYS On-Site at partner facility

o PRIt A FESZFE Off-Site support of partner

o FHANET R Separate commercial site



#3 Examining and determining the needs and

use of analysis information was probably
started with #1 while deciding on the pur-
pose of the laboratory. Item #3 of the de-
sign/development process will describe
some items that must be accounted for in
providing for efficient flow of sample analysis
and results. It would be normal for a lab
analyzing for process quality control infor-
mation to need to communicate some results
to the decision-maker immediately or within
minutes. In order to accomplish this, the
sample prep area and key analytical in-
struments and equipment must be located
close by and in efficient order. The analysis
may require several different analytical steps
to be performed to obtain the quick turn-
around information needed.

A commercial or research lab would not
normally have this requirement. The com-
mercial lab would more likely need to de-
partmentalize the sample prep and various
analysis areas so that economies of scale can
be achieved while analyzing many samples
at once. The research lab has need of neither
arrangement but is clearly served by good
organization of similar analytical instrument
type. As an example of designing for specific
needs, a checklist of items for a process
quality control lab would have consideration
for at least the key following points:

o MEEHFEMITIALE Sample prep area location
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o IUERMIHES Arrangement of instrumentation

o HT NRITEAE Flow of analytical personnel

o MWIEN P TAERIALE Arrange lab paperwork areas

o U HEMIELAR Communicate to decision-maker

o FRUEEAEREFITET Time-study based SOPs

The above points to be considered are
supported by some additional more detailed
considerations for the actual physical plant of
the laboratory, such as:
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o ST I [k ] 194 H 547 # Number and location of electrical outlets/circuits

o ENMEIA WM. RS [ 1] DU UM, JF R R
HVAC system must be balanced properly vs. fume hoods/exhausts

o BRI G S TEEE Counter optimum heights/depths

o U] DU BEAR A BT A B 1A Less expensive cabinets can be used in
some areas

o JH KUMEA¥E) S 5 iE A TE [ 2] Fume hood space and bypasses

o HTHMYSIIALE Location of analytical gas supply

o FERMEAPES TA/EH 5 Sample storage vs. work area

o FEMEARE TR R AV (TG BTG S Sample storage to meet code & prevent con-
tamination & hazards

o PIIBRVIEF (FE) Explosion-proof refrigeration

o  BR2URATMEH L E Number and location of emergency egress doors

o EMRZPK. 2 E. MNP T RUE KM NIZA K Eyewashes, safety
showers, PPE as required and preferred

o T MBI Voice and telecommunications

o RANELFFEAFTAVEEESK, B bv e MG RS Reagent storage to meet code and prevent
contamination or hazards

o WTAIRE. FEMITAEY Employee break/lunch/lockers

o ATEL. HEM. (WIG=EMEHE, SCHEMEERHC R IIRE Administrative, scheduling, lab
management, documentation and records retention

o  PHKALI = HA% ] Expansion of lab space

Some of these items are decided by ergo- DI EFedn H R B TR MGG ke .
nomics, some are economics, some are . v .
safety but how each one is configured into Helg M DTN ZRIUE  F R IET 2 A

the design is critical to achieving efficient L, H RN HEC S TR E SR TiA
operations in the process quality control
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#4 This key item may seem to have less to

do with the design of the physical plant of the
laboratory than the actual operation. How-
ever, serious consideration should be made
to lab staffing, not just staff numbers but
also their functions. Some administrative
functions require more space and electronic
support than the actual lab. The following are
key points for this item:
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B [ /Eidid Job descriptions

B AT Personnel qualifications

B A7 A9%0H Number of positions

B A GiE5)I Training of personnel

A good lab design will support the efforts of
the lab staff in meeting analytical and eco-
nomic goals and yet accommodate some
flexibility. Practical work experience in labs
of various designs with all of these issues and
lab design experience will lead to a superior
design. GCI recommends that if you are
seeking to redesign your lab or design a new
lab, that your design takes into critical re-
view most, if not all, of these items.
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[ 1] H=Heating (ftB2/<), V = Ventilating (X)) , AC = Air—Conditioning (45if) HVAC
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HVAC (pronounced either "H-V-A-C" or, occasionally, "H-VAK") 1s an initialism/acronym that stands for "heating,
ventilating, and air conditioning". This is sometimes referred to as "climate control" and is particularly important in the
design of medium to large industrial and office buildings such as sky scrapers and in marine environments such as
aquariums, where humidity and temperature must all be closely regulated whilst maintaining safe and healthy conditions

within.

From Wikipedia, the free encyclopedia
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Restricted Bypass Fume Hood
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That is how a fume hood looks like
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