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Instrument calibration
In order to ensure that instruments conform with BP specifications, the wavelength
scale of the instrument is checked by obtaining an IR spectrum of potystyrene film
(shown in Figure 5.5). Some of the bands used to check the accuracy of the wavelength
scale of an IR spectrophotometer are shown in Figure 5.5. The permitted tolerances
for variation in the wavelengths of absorption are mainly + 0.3 nm. Two of the
bands at907 cm-', 1028 cm-r ,l4g5 cm-r or 1601 cm-r (usually 1028 and
1601 cm-l; are overlayed onto standard BP spectra to indicate that the spectra
have been obtained on a correctly calibrated instrument. In addition to specifying
tolerances for the wavelength scale, the BP specifies the degree of resolution which
the instrument must be capable of achieving, e.g. the maximum at 2849.5 cm-l
and the minimum at2870 cm-t should have a valley between them of ) l8o/o

transmittance. In Figure 5.5 the valley between the minimum and maximum at these
two wavelengths is ca 25Vo transmittance. In addition, the diff'erence between the
percentage transmittance at the transmission maximum at 1589 cm-l and the
transmission minimum at 1583 cm-r should be greater than 12.

Sample preparation
Traditionally three modes of sample preparation have been used prior to IR analysis:

(i) The sample is run as a film sandwiched between two NaCl or potassium chloride
(KCl) discs. For this method the sample must be a liquid, in which case it cbn be
run without preparation, or must be ground to a paste in a liquid matrix, usually
liquid paraffin (Fig. 5.6). In this case the liquid paraffin (Nujol) contributes some
peaks to the spectrum at ccr 3000 cm-' and ca 140f1500 cm-r. However,
sample preparation is relatively simple and this procedure is used where a

chemist just wants a quick identification of certain structural features in a
molecule. This procedure is also used to identify difTerent crystal forms
(polymorphs) of a drug because the pressures used to prepare KBr discs can cause
polymorph interconversion.
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Fig. 5.5
lR spectrum of
polystyrene film used to
check instrument
calibration.
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Fig. 5.6
Preparation of samples
as discs and mulls.

Fi9. 5.7
A simple diagram of a
diffuse reflectance
system.
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(ii) The sample is ground to a powder with KBr or KCl. KBr is usually used unless a
hydrochioride ialt is being analysed, in which *O ir used to avoid halogen
exchange. On a weight-for-weight basis, the weight of the sample used is
about lVo of the weight of KBr used. About 200 mg of the finely ground powder
are transferred to a die block and the sample is then compressed into a disc
under vacuum by subjecting it to a pressure of 800 kPa (Fig. 5.6). This is the
procedure used in pharmacopoeial methods to prepare a drug for analysis by IR.

(iii) IR spectra of liquids or solutions in an organic solvent, commonly chloroform,
may be obtained by putting the liquid into a short pathlength cell with a width of
ca I mm. Cells are constructed from sodium or potassium chlorides and

obviously aqueous samples cannot be used.
(iv) A more recent development in sample preparation is the use of diffuse

reflectance (Fig. 5.7). Diffuse reflectance is a readily observed phenomenon.
When light is ref'lected off a matt surface, the light observed is of the same

intensity no matter what the angle of obse rvation. Samples for diffuse reflectance

Liqht scattered
from sample

Monochromatic light



are treated in the same way as those prepared for KBr disc fbrmation except
that, instead of being compressed, the fine powder is loaded into a small metal
cup, which is placed in the path of the sample beam. The incident radiation is
reflected from the base of the cup and, during its passage through the powdered
sample and back, absorption of radiation takes place, yielding an infrared
spectrum which is very similar to that obtained from the KBr disc method. In fact,
the spectrum produced is an absorbance spectrum rather than a transmittance
spectrum, but it can be readily converted into a transmittance spectrum if the
instrument is attached to a computer. The diffuse reflectance technique is widely
used in near-infrared spectrophotometry and it can also be used to examine films
and coatings if they are put onto a reflective background. It is also a useful
technique for examining polymorphs since the sample can be prepared for
analysis with minimal grinding and compression, which can cause
interconversion of polymorphs.

(v) Attenuated total reflectance (ATR) is another recent development in sample
handling (Fig. 5.8). In this case the sample may be run in a gel or cream, and this
method may be used to characterise both formulation matrices and their
interactions with the drugs present in them. If the active ingredient is relatively
concentrated and if a blank of the matrix is run using the same technique it
may be subtracted from the sample to yield a spectrum of the active ingredient.
ATR also provides another technique which can be used fbr the characterisation
of polymorphs.

Fig. 5.8
Attachment for analysis
of a sample by ATR.

Wi"rt-i"'ii.i
Suggest methods for analysis of the following samples by lR spectrophotometry:

(i) Pethidine.hydrochloride.
(ii) Pethidine free base (liquid).
(iii) A cream containing 2o/o wlw salicylic acid.
(iv) A polymorphic form of a drug.
(v) A plastic to be used in packaging.
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