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Nomenclature for automated and mechanised 
analysis (Recommendations 1989) 

INTRODUCTION 
In 1970 the Cammission on Analytical Nomenclature of the Analytical Chemistry Division 
produced the document "Recomnended Nomenclature for Autanatic Analysis" ( h e  and Applied 
Chemistry 1970;21:527-531). 

In 1978 the Comnission on Automation and Clinical Chemical Techniques of the Clinical 
Chemistry Division, produced the document "Characteristics ard Attributes of Instruments 
intended for Autumted Analysis in Clinical Chemistry" (IupAc Information Bulletin 
1978;3:233-240). 

Subsequently it was decided by the two Cammissions jointly to produce a document to 
supersede the two previous documents. The aim has been to provide a single document 
containing terns currently used for automated and mechanised analysis in analytical and 
clinical Most 
definitions were taken from the above documents or other appropriate sources, others wePe 
elaborated by the two Cammissions. Where relevant, nomenclature from the International 
Vocabulatory of Basic and General Terms in Metrology 1984 (VIM) has been considered and used 
with the appropriate reference number. 

The Subcommittee on Analytical Systems of the International Federation of Clinical Chemistry 
is especially acknowledged for its critical review of draft versions of the present 
document. 

Terms are classified under five sections: 1 - General; 2 - Material analysed; 3 - Sample 
processing; 4 - Measurement; 5 - Performance. 
They are listed in alphabetical order within each section; a cumulative index is given 
hereunder. 

l%is dccument contained a glossary. 

chemistry with definitions relevant to their particular use in those areas. 

CUMULATIVE ALPHABETICAL INDEX 

SECIION TE3pI SECIION 

ACCUFMX 
ANALm 
ANALYTICAL INS?RUMBPP 
AUTOMATION 
BATH OPERATION 
BLANK VAWE 
CALIBRATION 
CALIBRATION MATEXIAL 
CALIBRATION SAMPLE 
CAFaY-Ovm 
m 1 m  FLm 
CHANNH, 
m 1 m s  Fmw 
CC"J?WCXJS OPWATION 
ccNlRoL MATERIAL 
a N r R o L  SAMPLE 
DETECTION LIMIT 
DILU"ER 
DI- !lRANSFlXT 
DISPENSER 
D(IwN TIME 
DRIFT 
FEEDBACX 
mxw INJECIION 
IMPRECISION 
INAcamw 
I W  RATE 
INS-& DEPENDABILITY 
W I N E  
MANUAL 

5 
2 
1 
1 
3 
4 
4 
2 
2 
5 
3 
3 
3 
3 
2 
2 
5 
3 
3 
3 
5 
5 
1 
3 
5 
5 
5 
5 
1 
1 

MATRIX 
MATRIX EFFECT - SOIiUrIoN 
MEMANISATION 
NOISE 
appATp RATE 
H(DCIS1ON 
PRFsSuREFLm 
PRamAM 
READING 
REPORT 
RESIDENCX TIME 
RESULT 
SAMPLE 
SAMPLE HANDLING 
SAMPLFR 
SELMNl! 
SmITMTY 
SHW-W STATE 
S H U T - W  TIME 
SIGNAL 
STAND-BY STATE 
START-UP TIME 
TEST WRTION 
TEST SOWTION 
'RIR0W;HFvT RATE 
lRANsm 
!lRANSm 
Iw\NsH)RT 

2 
2 
2 
1 
5 
5 
5 
3 
1 
4 
1 
5 
4 
2 
3 
3 
3 
5 
5 
5 
4 
5 
5 
2 
2 
5 
4 
3 
3 
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ANALYTICAL INSTRUW" 
(substantive) 

A device or a combination 
of devices used to carry 
out an analytical process. 

AUKMATION 
(substantive) 

FEED- 
(substantive) 

MACHINE 
(substantive) 

MANUAL 
(adjective) 

MMIIANISATIW 
(substantive) 

PWxlRAM 
(substantive) 

PmxR4M 
(verb) 

IURRT 
(substantive) 

The analytical process is 
all or part of the analy- 
tical procedure that enccm- 
pesses all step from the 
introduction of the sample or 
the test portion to the 
production of result. 

An analytical instrument may 
carry out single or multiple 
analytical procedures. In 
the latter case it may be 
selective, that is, designed 
to carry out m y  requested 
dination of procedunts 
within the set, on each 
specimen. 

Mechanisation with process In this context process means 
control. a sequence of manipulations. 

k e  or several functions in 
an analytical instrumnt may 
be autanated. 

The corresponding adjective 
is automated and the verb is 
automate. 

See also MECHANISATION as 
distinct fmo autanation. 

The process whereby the 
output of a device is 
used to modify the 
operation of an analytical 
instrument. 

lh use of this tenn is not 
recarmended. SeeANALWICAL 
INS-. 

Refers to physical human 
intervention in an analyt- 
ical procediire. 

?he use of devices to 
replace, refine, extend mechanise . 
or suppl-t humn effort. 

A set of instructions 
enabling a device to 
perform an action. 

The corresponding verb is 

To provide a set of 
instructions enabling 
a device to perform an 
action. 

A combination of speci- 
men information and 
results * 

The report should contain 
information about unequivocal 
identification of the source 
and type of material analysed 
and the requesting agency. It 
may contain such other 
information that is pertinent 
to the correct interpretation 
of a result (e.g. confidence 
interval, reference data and 
interpretative information). 
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TmM DEFINITIW NDTE3 

ANALm 
(substantive) 

CALIBRATION 
MATERIAL 
(substantive) 

CALIBRATION 
SAMPLE 
(substantive) 

CONIROL MAmIAL 
(substantive) 

cxmRoL SAMPLE 

(substantive) 

MATRIX 
(substantive) 

MAlRIX Emmr 
(substantive) 

- 
SOLUTION 
(substantive) 

SAMPLE 
(substantive) 

TEST FORTION 
(substantive) 

TEST SOLUTION 
(Substantive) 

The cargunlent of a system 
to be analysed. 

A material of known The VIM definition of reference 
composition or properties materials 6:15 is less suitable 
which can be presented to in clinical chemistry. 
the analytical instmrment see a3NTmL MAmIAL. 
for calibration purposes. 

The test portion or test The calibration sample 
solution used for calib- is normally of known weight 
ration of an analytical or volume and is prepared 
procedure. according to specifications. 

See also TEST FORTION, TEST 
SOLUrIW and w m  
SOLUTION. 

A material to be used 
for the assessment of 
the performance of an 
analytical procedure or 
part thereof, 

The test portion or test 

solution used for assess- 
ment of the perfowance of 
an analytical procedure. 

The components of the 
sample other than the 
analyte. 

The canbined effect of all 
ccmponents of the sample 
other than the anal- on 
the measurement of the 
quantity. 

The solution that is 
presented to the measuring 
device. 

The material available for 
investigation. 

The amount or volme of 
the test sample taken for 
analysis. 

The solution prepared 
from the test portion 
for the analytical 
procedure. 

The VIM definition is less 
suitable in clinical 
chemistry. 
See CALIBRATION MATERIAL. 

See CALIBRATION SAMPLE. 

If a specific component can 
identified as causing an 
effect then this is referred to 
as interference. 
see MATRIX. 

The measurement solution 
comprises the test solution, 
or an aliquot thereof, after 
it has undergone any treatment 
required prior to the presen- 
tation to the measuring 
device. 

This is a qualitative term 
only. 
qualified, e.g. bulk sample, 
representative sample, primary 
sample, bulked sample, test 
sample. 

The test portion is usually 
of known weight or volume. 

'Ihe term needs to be 

The proportions of test 
portion and solvent axe 
normally known. 
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BATCH OPHIATION 
(Substantive ) 

CWTRIFVGAL m 
(substantive) 

QIANNEL 
(substantive) 

m 1 M J c U s  FLOW 
(substantive) 

m 1 N u o u s  
WEBATION 
(substantive) 

DILJJl'ER 
(substantive) 

DI- TIUNSERT 
(substantive) 

DISPENSER 
(substantive) 

m I" 
(substantive) 

P R E s S u R E m  
(substantive) 

SAMPLE HANDLING 
(substantive) 

SAMFTm 
(substantive) 

S W  
(substantive) 

The operation of an 
analytical instrument in 
such a way that one or more 
analytical procedures must 
be completed for a sequence 
of samples before the next 
sequence can be started. 

This term batch usually implies 
a sequence of a variably sized 
group of samples, the size 
of which is not related to a 
particular type of instrument. 

see TRANSWRT. 

That part of an analytical This term relates to the 
instrument that is dedi- internal operation of certain 
cated to a single analyt- types of instruments, partic- 
ical procedure, including ularly in Clinical Chemistry. 
the transducer. The general term channel has 

a much broader meaning. This 
term is not r e c d e d .  

see 'LRANSWRT. 

The operation of an 
analytical instnmrent in such 
a way that no analytical 
procedure needs to be 
completed on any sample 
before the next procedure 
can be started. 

A device used to add a 
measured volume or a m m t  
of the sample to a 
meaaured volume of a diluent. 

see TRANSWRT. 

A device used to deliver a 
meaaured amount of lnaterial. 

The introduction of a 
sample or reagent into a 
continuous stream by use of 
a rapid delivery device. 

see SAMPLER. 

Any action applied to the 
sample before the 
analytical procedure. 

A device used to withdraw 
and deliver a volume or an 
amount of the sample. 

see TRANsm. 

Such actions include the 
addition of preservatives, 
separation procedures, 
storage at low temperature, 
protection against light and 
irradiation, loading, etc. 

The set of samples which 
can be analysed between 
two successive calibrations, 

A segment includes samples, 
calibration materials, control 
materials and blank samples. 
This term is of particular 
importance in clinical 
chemistry. 
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"Sm m e  action of moving This tern is of prticular 
(substantive) materials between importance in clinical 

containers, or containers chemistry. 
between transport devices. 

-TRANS= 
(substantive) 

BLANK VALUE 
(substantive) 

CALIBRATION 
(substantive) 

READIN0 
(substantive) 

RESULT 
(substantive) 

SIGNAL 
(substantive) 

ll?ANs- 
(substantive) 

zhe action of moving 
materials within the 
analytical instrument. 

Reading or result origin- 
ating fran the matrix, 
m e n -  and any residual 
bias in the measurement 
device or process, which 
contributes to the value 
obtained for the quantity 
in the analytical 
procedure. 

Transport can involve any of 
several means including 
pressure flow, where the 
materials are moved by fluid 
pressure, either continuously or 
discontinuously; centrifugal 
flow, where the materials are 
moved by Centrifusal force; 
spontaneous motion, where the 
materials are moved due to 
their intrinsic properties, 
e.g. diffusion, capillarity; 
and discrete transport, where 
materials are enclosed within 
a moving container. 

This term is more correct 
than colloquial BLANK and -. Byappropriate 
design of experiment it is 
usually possible to dis- 
tinguish between the blank 
value due to ment(s), 
instmmnts, calibration 
and the matrix of the sample. 

The set of operations which This definition relates to 
establish, under specified that of V I M  6: 13 with the 
conditions, the relationship dsaion of "measuring 
between values indicated by the instrument" and "valuea 
analytical instrument and the represented by a material 
corresponding known values of measure" and the use of 
an enalyte. "analytical instrunent" 

instead of "measuring device" 
and "analyte" instead of 
" m e a s d "  . 
See CALIBRATION MATERIAL. 

Datum provided by an 
instrument. 

mis definition relates to that 
of V I M  3:02 with the use of 
"analytical instrument" instead 
of "measurandl"r 

Ihe value of a quantity 
obtained by measurement. 

zhe result includes all 
canpltation and a statement of 
the quantity and the appropriate 
unit. zhe definition corres- 
p o h  to that of VIM 301 with 
the use of "quantity" instead 
of " m g g g d " ,  

This definition corresponds to 
that of VIM 2:12 with the use 

"meersurand" and "analytical 
instrurmt" instead of 
"measuring system". 

mis definition corresponds to 
that of V I M  4:03 with the use 
of "analytical instnarent" 
instead of "measuring device". 

A representation of a quantity 
within en analytical 
instrument. of "quantity" instead of 

An analytical instrunent 
which provides an outplt 
quantity hving a given 
relationship to the inplt 
quantity. 
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SEKTICN 5 - (See Fig. 1) 

AccuRAcy Agreement between the mean This definition is adopted by 
(substantive) estimate of a quantity and 

its true or accepted value. 
IFCC and relates to that of VIM 
3:05 with the deletion of "the 
closeness of " . 
Accuraq is a quantitative term 
in analytical chemistry and 
clinical chemistry and is mnner- 
ically expressed by INAc(xIRAI?I 
(see this term). -tities 
represent meen estimates because 
of frequent sample 
inhanogeneity. 

CARRy-OvER 
(substantive) 

DE3"ION LIMIT 
(substantive) 

DWN-TIME 
(substantive) 

DRIFT 
(substantive) 

IMPRECISION 
(substantive) 

INAccuRAcy 
(substantive) 

INFwr RATE 
(substantive) 

INSTRUMENTALI 
DE€'!DDABILITY 
(substantive) 

NOISE 
(substantive) 

A process by which materials 
are carried into a reaction 
mixture where they do not 
belong. 

The minimum single result 
which, with a stated 
pbability, can be 
distinguished from a 
suitable blank value. 

The loss of time that 
should be available for 
analysis. 

A slow non-random change 
in signal with time. 

Variation of the result 
in a set of replicate 
measuranents . 

Numerical difference 
between the mean of a 
set of replicate 
measurements and the 
t rue value. 

The nmber of samples 
that are processed by 
the instrument divided 
by time of operation. 

Relates to the frequency 
of failures which 
interrupt the operation of 
the instrument. 

'Ihe rdom fluctuations 
occurring in a signal that 
are inherent in the 
cabination of instrument 
and method. 

The limit defines the point 
at which the analysis 
becames possible and this 
may be different frau the 
lower limit of the 
determinable analytical range. 

This might be due to break- 
down, maintenance or other 
factors. 

This can be expressed, e.g. 
as the stands& deviation or 
co-efficient of variation 
(relative stsndard deviation). 
This tern may have a more 
general meaning, e.g. if the 
replicates constitute a batch 
or involve different instru- 
ments, laboratories and 
analyst. see PRECISIC", 

This difference, positive 
or negative, is expressed in 
the units in which the 
quantity is measured or as a 
fraction of the true value. 
(The percentage is synonymous 
with the tern percentage 
relative error as commonly 
used). This definition is 
adopted by IFCC. 
see l.MmECISION. 

It should be stated if the 
residence time is included 
or not. 
See RESIDENCE TIME. 

It can be quantified, e.g. by 
the infrequency of breakdowns 
or by the availability of 
the instrument for use 
when required. 
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Tm4 DEFINITION NDT&5 

OUTPUT RATE 
(substantive) 

PRECISION 
(substantive) 

RFSIDFNCE TIME 
(substantive) 

SENSITIVITY 

SHUT-DOWN STATE 
(substantive) 

SHUT-DOWN TIME 
(substantive) 

STAND-BY STATE 
(substantive) 

START-UP TIME 
(substantive) 

'RIRarDHpvT RATE 
(substantive) 

STAND-BY 
STATE 

1" OF 
SAMPLE TEST 
m1ON OR 
TEST SOLWION 

m o F  
RESULT(S) 

The n d r  of results that 
is produced by the instrument 
divided by time of operation. 

Agreement between replicate 
measurements. 

This is a qualitative term 
only and has no numerical 
value * 
see IMPRECISION. 

The m i n h  time interval 
between the introduction of 
a specimen and the 
production of the corres- 
ponding result(s). 

!lh ability of an 
analytical procedure to 
produce a change in the 
signal for a defined 
change of the quantity. 

The condition of an 
instrument when it is 
switched off to wnserve 
energy or reagents or to 
protect working parts. 

The time interval between 
production of the last 
result of the instqment 
and shut-down state. 

The condition of an 
instrument where the 
analytical procedure can 
begin irmrediately. 

The time interval between 
turn-on of the instrument 
and its stand-by state. 

This is usually measured 
by the slope of the 
calibration curve. 

This term is of particular 
importance in clinical 
chemistry. 

See SHUT-DOWN STATE. 

See SHUT-DOWN STATE and 
START-UP TIME, 

See SHUT-DOWN STATE and 
STAND-BY STATE, 

START-UP 
TIME 

RESIDENCE 
TIME 

SHUT-WWN 
TIME 

Not recomnended. See 
RATE and OUTHPP RATE. 

SHW-DOWN 
STATE 

FIG 1 
'RIE ~ - R E I A T I O K P I I P S  
SCME OF 'RIE IN Spx;TICN 5. 




