- PHARMACOPOEIAL DISCUSSION GROUP
TALC: SIGN-OFF
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Definition + + +
Production* + + +
Identification A T+ + .
Acidity or alkalinity + + ' +
Aluminium ' + + _ +
Calcium 4 o + + : +
fron + + +
Lead . + + +
Magnesium + + +
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*In USP, this section will be included under “Absence of asbestos”
Legend: + will adopt and implement; - will not stipulate

Non-harmonised attributes _
Characters, Water-soluble substances, Labelling, Microbial contamination, Packaging and
Storage -

Specific local attributes
e JP : Acid-soluble substances, Arsenic
e USP : Identifications B and C (see below)

B. In.a platinum crucible, melt a mixture of 0.2 g of anhydrous sodium carbonate R and 2.0 g of potassium
carbonate R. To the melted mass add 0.1 g of the substance to be examined and heat until the mixture is completely
melted. Allow to cool and transfer the melted mass into an evaporating dish with 50 m1 of hot water R. Adl
hydrochloric acid R until effervescence ceases. Add 10 ml of ydrochloric acid R and evaporate to dryness on a
water-bath. Allow to cool. Add 20 ml of water R, heat to boiling and filter. (The residue is used for identification
test C). To 5 ml of the filtrate add 1 ml of ammonia R and 1 ml of ammonium chloride solution R and filter. To
the filtrate add | ml of disodium hydrogen phosphate solution R. A white, crystalline precipitate is formed.

C. The residue obtained in identification test B gives the reaction of silicates (2.3.7).

Reagvevnts and reference materials
Each pharmacopoeia will adapt the text to take account of local reference substances and spectra
and reagent specifications. :
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Stage 5B:0438
TALC

Talcum
DEFINITION

Talc is a powdered, selected, natural, hydrated magnesium silicate. Pure talc has the formula
[Mg,Si,0,(OH),; M,379.3]. It may contain variable amounts of associated minerals among which
chlorites (hydrated aluminium and magnesium silicates), magnesite (magnesium carbonate), calcite
(calcium carbonate) and dolomite (calcium and magnesium carbonate) are predominant.

PRODUCTION

Talc derived from deposits that are known to contain associated asbestos is not suitable for
pharmaceutical use. The manufacturer is responsible for demonstrating by the test for amphiboles
and serpentines that the product is free from asbestos. The presence of amphiboles and of
serpentines is revealed by X-ray diffraction or by infrared spectrophotometry (see A and B). If
detected, the specific morphological criteria of asbestos are investigated by a suitable method of
optical microscopy to determine whether tremolite asbestos or chrysotile is present, as described
below.

A. Examine by infrared spectrophotometry. In the range 740 cm to 760 cm ' using scale expansion,
any absorption band at 758 + 1 cm' may indicate the presence of tremolite or .of chlorite. If the
absorption band remains after ignition of the substance at 850 °C for at least 30 min, it indicates the
presence of the tremolite. In the range 600 cm' to 650 cm' using scale expansion, any absorption
band or shoulder may indicate the presence of serpentines. Examine the substance prepared as discs
using potassium bromide R. '

B. Examine by X-ray diffract'ion empldying the following conditions:
— CuK_ monochroxﬁatic 40 kV radiation, 24 mA to 30 mA, : A
— incident slit: 1°, m/
— detection slit: 0.2°, - sk

_ goniometer speed: 1/10° 2_/min,

— scanning range: 10° to 13°2_and 24° t0 26° 2_, .

— the sample is not oriented.



Place the sample on the sample holder; pack and smooth its surface with a polished glass
microscope slide.

Record the diffractograms.

The presence of amphiboles is detected by a diffraction peak at 10.5 £ 0.1° 2_, the presence of
serpentines is detected by diffraction peaks at 24.3 £0.1°2_and at 12.1 £0.1° 2_.

If, by one of the 2 methods, amphiboles andlor serpentine are detected, examine by a suitable
method of optical microscopy to determine the asbestos character.

Examined by optical microscopy, the presence of asbestos is shown if the following criteria are met:
— arange of length to width ratios of 20:1 to 100:1, or higher for fibres longer than 5 ym,

— capability of splitting into very thin fibrils,

and if 2 or more of the following 4 criteria are met:

— paralle] fibres occurring in bundles, |

— fibre bundles displaying frayed ends,

— fibres in the form of thin needles,

— matted masses of individual fibres and/or fibres showing curvature.

IDENTIFICATION

Examine by infrared absorption spectrophotometry. The spectrum shows absorption bands at
3677 £2cm, at 1018 =2 cm' and at 669 + 2 cm. Examine the substance as discs prepared using
potassium bromide R.

TESTS

Solution S1. Weigh 10.0 g of the substance to be examined into a conical flask fitted with a reflux
condenser, add 50 ml of 0.5 M hydrochloric acid gradually while stirring and heat on a water-bath
for 30 min. Allow to cool. Transfer the mixture to a beaker and allow the undissolved material to
settle. Filter the supernatant through medium-speed filter paper into a 100 ml volume volumetric

_ flask, retaining as much as possible of the insoluble material in the beaker. Wash the residue and the ~
beaker with 3 quantities, each of 10 ml, of hot water R. Wash the filter with 15 ml of hot water R,
allow the filtrate to cool and dilute to 100.0 ml with the same solvent.

Solution S2. Perchlorates mixed with heavy metals are known to be explosive. Take proper
precautions while performing this procedure. Weigh 0.5 g of the substance to be examined in a
100 ml polytetrafluoroethylene dish, add 5 ml of hydrochloric acid R, 5 ml of lead-free nitric acid R
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and 5 ml of perchloric acid R. Stir gently then add 35 ml of hydrofluoric acid R and evaporate
slowly to dryness on a hot plate. To the residue, add 5 ml of hydrochloric acid R, cover with a
‘watch-glass, heat to boiling and allow to cool. Rinse the watch-glass and the dish with water R,
Transfer into a volumetric flask, rinse the dish with water R and dilute to 50.0 ml with the same
solvent.

Acidity and alkalinity. Boil 2.5 g of talc with 50 ml of carbon dioxide free water R under reflux.
Filter under vaccum. To 10 ml of the filtrate, add 0.1 ml of bromothymol blue solution R1. Not
more than 0.4 ml of 0.01 M hydrochloric acid is required to change the colour of the indicator. To
10 ml of the filtrate, add 0.1 ml of phenolphthalein solution R1, not more than 0.3 ml of 0.01 M
sodium hydroxide is required to change the colour of the indicator to pink.

Aluminium. Not more than 2.0 per cent of Al, determined by atomic absorption spectrometry,
direct calibration.

Test solution. To 5.0 ml of solution S2 add 10 ml of a 25.34 g/l solution of caesium chloride R,
10.0 ml of hydrochloric acid R and dilute to 100.0 ml with water R.

Reference solutions. Into 4 identical volumetric flasks, each containing 10.0 ml of hydrochloric
acid R and 10 ml of a 25.34 g/l solution of caesium «chloride R, introduce respectively 5.0 ml,
10.0 ml, 15. 0 ml and 20.0 m] of aluminium standard solution (100 ppm Al) R and dilute to
100.0 ml with water R.

Measure the absorbance at 309.3 nm, using an aluminium hollow-cathode lamp as the radiation
source and a nitrous oxide-acetylene flame. '

Calcium. Not more than 0.9 per cent of Ca, determined by atomic absorption spectrometry, direct
calibration.

Test solution. To 5.0 ml of solution S2 add 10.0 ml of hydrochloric acid R, 10 ml of lanthanum
chloride solution R and dilute to 100.0 ml with water R.

Reference solutions. Into 4 identical volumetric flasks, each containing 10.0 ml of hydrochloric
acid R and 10 ml of lanthanum chloride solution R, introduce respectively 1.0 ml, 2.0 ml, 3.0 ml and
4.0 ml of calcium standard solution (100 ppm Ca) R1 and dilute to 100.0 ml with water R.

Measure the absorbance at 422.7 nm using a calcium hollow-cathode lamp as the radiation source
and a nitrous oxide-acetylene flame.

Iron. Not more than 0. 25 per cent of Fe, determined by atomic abso1pt10n spectrometry, direct
calibration.

Test solution. To 2.5 ml of solution S1, add 50.0 ml of 0.5 M hydrochloric acid and dilute to

100.0 mi with water R. :
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Reference solutions. Into 4 identical volumetric flasks, each containing 50.0 ml of 0.5M
hydrochloric acid, introduce respectively 2.0 ml, 2.5 ml, 3.0 ml and 4.0 ml of iron standard solution
(250 ppm Fe) R and dilute to 100.0 ml with water R.

Measure the absorbance at 248.3 nm using an iron hollow-cathode lamp as the radiation source and
an air-acetylene flame. Make a correction using a deuterium lamp.

Lead. Not more than 10 ppm of Pb, determined by atomic absorption spectrometry, direct
calibration. ' :

Test solution. Use solution S1.

Reference solL_l.tions. Into 4 identical vo.]umetric flasks, each containing 50.0 ml of 0.5 M
hydrochloric acid, introduce respectively 5.0 ml, 7.5 ml, 10.0 ml and 12.5 ml of lead standard
solution (10 ppm Pb) R1 and dilute to 100.0 ml] with water R.

Measure the absorbance at 217.0 nm using a lead hollow-cathode lamp as the radiation source and
an air-acetylene flame.

Magnesium. 17.0 per cent to 19.5 per cent of Mg, determined by atomic absorption spectrometry,
direct calibration.

Test solution. Dilute 0.5 ml of solution S2 to 100.0 ml with water R. To 4.0 ml of the solution, add
~10.0 ml of hydrochloric acid R, 10 ml of lanthanum chloride solution R and dilute to 100.0 ml with
water R. ' :

Reference solutions. Into 4 identical volumetric flasks, each containing 10.0 ml of hydrochloric
acid R and 10 ml of lanthanum chloride solution R, introduce respectively 2.5 ml, 3.0 ml, 4.0 ml and
5.0 ml of magnesium standard solution (10 ppm Mg) R] and dilute to 100.0 ml with water R.

Measure the absorbance at 285.2 nm using a magnesium hollow-cathode lamp as the radiation
source and an air-acetylene flame.

Loss on ignition. Not more than 7.0 per cent, determined on 1.00 g by ignition to constant weight
at 1050-1100 °C. ‘ '



