® Lse the comrect size of diameter tube in the
block, i.e. one that fits the hole exactly.

® (lean the block regularly as recommended by
the manufacturer. MNever use caustic cleaning
materials. If required, an aluminium block can be
autodaved.

® Disconnect the heat block from the electricity
supply by removing the wall plug at the end of
each day's work and before deaning the unit.

4.10 Colorimeter

In district laboratories a colorimeter is used to
measure haemoglobin and other substances in body
fluids which can alter in concentration in disease and
during treatment,

Colorimetry

A colorimeter is used to measure the concentration
of a substance in a patient's sample by comparing
the amount of light it absorbs with that absorbed by
a standard preparation that contains a known
amount of the substance being tested. A coloured
solution of the substance being measured or a
coloured derivative of it is produced. Coloured
solutions absorb light at given wavelengths in the
visible spectrum.

¥isihle light spectrum
Wavelengths between 400 nm and 700 nm [orm the visible

ight band of the electromagnetic spectrum, referred (o as the
wisible light spectrum. 'Wavelengths of abour 7(X) nm are seen
o the eye as red colours while those of progressively shorter
wavelengths give rise in turn to the colowrs orange, vellow,
green, blue and finally violet which is praduced by short wave-
engths of 400 nm.

Wavelengths greater than 700 nm are known as infrared
or heatwaves and cannot be seen by the eve while vibrations
with wavelengths of Jess than 400 nm are known as ultraviolet

Vi hight and these also cannot be seen by the eye.

i Beer-Lambert law
- %ost colonmetric analytical tests are based on the
. Seer-Lambert law which states that under the cor-
conditions the absorbance of a solution when
measured at the appropriate wavelength is directly
~ oroportional to its concentration and the length of
F_.! kightpath through the solution. Using a standard,
= law can be applied to measuring the concen-

jon of a substance in an unknown (test) solution
w using the formula:

Concentration of test =

Absorbance (A) of test
Absorbance (&) of standard

3¢ Concentration of
standard

Terminology: Formerly the amount of light absorbed by a
coloured solution, i.c. absorbance, was referred to as optical
density, or OD.

In colorimetric tests, the lightpath is kept constant by
using optically matched cuvettes usually of 10 mm
lightpath distance or tubes of known lightpath dis-
tance. In selecting the correct band of wavelengths
to use, both the maximum absorbance and selectiv-
ity of the wavelengths for a particular substance
need to be considered.

For the Beer-Lambert law to hold true, both the
solution being tested and the instrument used to
measure the absorbance must meet certain require-
ments.

Solution requirements: The solution must be the
same throughout (homogeneous) and the mole-
cules of which it is composed must not associate or
dissociate at the time absorbance is being measured.
The substance being measured in the solution
should not react with the solvent.

Reagent blanks must be used to correct for any

absorption of light by solvents. A reagent blank sol-
ution contains all the reagents and chemicals used in
the chemical development of the colour but lacks
the substance being assayed. Alternatively, a reagent
blank may contain all components except a vital
reagent.
Instrument reguirements: The instrument used
in colorimetric tests must show satisfactory accuracy,
sensitivity, reproducibility and linearity at the differ-
ent wavelengths used.

The cuvettes used in the instrument must be

optically matched, free from scratches, dean, and of
the correct lightpath distance. A 10 mm lightpath
cuvelte is recommended for the dinical chemistry
tests induded in this publication.
Note: To determine whether a test method and the
colorimeter used to measure a particular substance
obey the Beer-Lambert law, it is essential to prepare
what is called a calibration graph (see later text).

INSTRUMENTS USED TO READ ABSORBANCE
Absorbance can be measured using a:
m Colorimeter (filter absorption spectrometer, or

filter photometer).
m Specirophotometer (absorption spectrometer).






