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Dosamento del farmaco 

Ad ogni candidato è stato fornito il risultato sperimentale di una prova di dosamento di un 

farmaco effettuata attraverso titolazione volumetrica. E' stato quindi posto un problema di 

calcolo stechiometrico costituito da tre quesiti 

 
 
 
 
 
 
 
 
 



ESAME DI STATO PER L’ABILITAZIONE ALL’ESERCIZIO 
DELLA PROFESSIONE DI FARMACISTA 

II sessione anno 2014 

Una confezione contiene 28 capsule gastroresistenti di omeprazolo. Il contenuto di tutte le 
compresse è stato polverizzato e dopo pesatura è risultato essere pari a 5,614 g.  

La polvere, contenente principio attivo ed eccipienti inerti, è stata sciolta in un matraccio e 
portata a volume con 250,0 mL di H2O distillata ottenendo la soluzione A. 

25,00 mL della soluzione A sono stati prelevati e titolati secondo Ph. Eur. 8. La titolazione 
ha richiesto 3,120 mL di NaOH 0,1000 M. 

Si calcoli: 

a) Il contenuto medio di omeprazolo per ogni capsula espresso in mg 
 

b) La concentrazione in omeprazolo della sol. A espressa come % p/V. 
 

c) Ogni capsula dovrebbe contenere 40,00 mg di principio attivo con una variabilità nel 
titolo di principio attivo del 4,5 %. Si identifichi l’intervallo di peso del principio attivo 
(espresso in mg) che può essere contenuto nella compressa perché questa sia 
considerata conforme alle specifiche.  
 
 

Nome  ____________________________________________________ 

Cognome ____________________________________________________ 

 

Risposte ai quesiti: 

 

a)  _____________________________ 
 
 

b)  _____________________________ 
 
 

c)  _____________________________ 

 

N.B. Insieme alla prova al candidato viene fornita copia della monografia ufficiale di 
Ph. Eur. 8 dell’omeprazolo. 



Prova n.2 

Riconoscimento del farmaco 
Ad ogni farmaco è stato fornito il profilo sperimentale e due possibili soluzioni (monografie 
di due farmaci iscritti nella Farmacopea Europea).  
Al candidato è stato chiesto di:  
- individuare il farmaco meglio rispondente al profilo fornito; 
- motivare brevemente la propria scelta;  
- proporre un’ulteriore prova sperimentale a conferma della propria scelta.  



Riconoscimento del Farmaco: primo riconoscimento

Il Farmaco in esame si presenta come una polvere bianca e mostra una buona solubilità acquosa (50 mg 
di composto si dissolvono completamente in 0.050 mL di acqua). La solubilità non sembra discostarsi 
sensibilmente da tale valore quando viene rilevata in 0,5 M HCl o 0,5 M NaOH.  Al contrario, il Farmaco 
risulta meno solubile in alcool etilico (circa 10 mL/50 mg) ed insolubile in etere dietilico. In termini di 
reattività, il Farmaco risulta in generale sensibile ad ossidanti forti (per es: KMnO4, K2Cr2O7). Se una 
soluzione basica calda del composto viene acidificata e quindi trattata con soluzioni di Ag(I) o Rame (II) 
si osserva positività del saggio con formazione di un precipitato scuro nel primo caso e di viraggio al 
rosso nel secondo.
 
Nel gruppo di Farmaci a vostra disposizione avete selezionato quali candidati il Saccarosio e il Glucosio 
quali possibili candidati. 

1)  Indicare quale fra i due Farmaci risponde meglio al profilo sperimentale fornito, giustificando 
brevemente i criteri che hanno governato la selezione.

2) Quale passo successivo, proporre alcune ulteriori analisi/test che potrebbero meglio validare la scelta 
effettuata nel primo punto.

EUROPEAN PHARMACOPOEIA 4 Glucose monohydrate

pH (2.2.3). The pH of a mixture of 30 ml of solution S and
1 ml of a 223.6 g/l solution of potassium chloride R is 4.0
to 7.0.

Sulphur dioxide (2.5.29). Not more than 20 ppm.

Heavy metals (2.4.8). Dilute 4 ml of solution S to 30 ml with
water R. The solution complies with limit test E (10 ppm).
Prepare the standard using 10 ml of lead standard solution
(1 ppm Pb) R.

Loss on drying (2.2.32). Not more than 6.0 per cent,
determined on 10.00 g by drying in an oven at 100-105 C.

Sulphated ash (2.4.14). Not more than 0.5 per cent,
determined on 1.0 g.

Dextrose equivalent. Accurately weigh an amount of the
sample to be examined equivalent to 2.85 g to 3.15 g of
reducing carbohydrates, calculated as dextrose equivalent,
into a 500 ml volumetric flask. Dissolve in water R and dilute
to 500.0 ml with the same solvent. Transfer the solution to
a 50 ml burette.

Pipette 25.0 ml of cupri-tartaric solution R into a 250 ml
flask and add 18.5 ml of the sample solution from the
burette, mix and add boiling chips. Place the flask on a hot
plate, previously adjusted so that the solution begins to boil
within 2 min ± 15 s. Allow to boil for exactly 120 s, add 1 ml
of a 1 g/l solution of methylene blue R and titrate with
the sample solution (V1) until the blue colour disappears.
Maintain the solution at boiling throughout the titration.

Standardise the cupri-tartaric solution using a 6.00 g/l
solution of glucose R (V0).

Calculate the dextrose equivalent (DE) from the equation :

V0 = total volume of glucose standard solution, in
millilitres,

V1 = total volume of sample solution, in millilitres,

M = sample weight, in grams,

D = percentage content of dry matter in the substance.

Microbial contamination. Total viable aerobic count
(2.6.12) not more than 103 bacteria and 102 fungi per gram,
determined by plate count. It complies with the tests for
Escherichia coli and Salmonella (2.6.13).

LABELLING

The label states the dextrose equivalent (DE).
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GLUCOSE MONOHYDRATE

Glucosum monohydricum

C6H12O6,H2O Mr 198.2

DEFINITION
Glucose monohydrate is the monohydrate of
(+)-D-glucopyranose.

CHARACTERS
A white, crystalline powder, with a sweet taste, freely soluble
in water, sparingly soluble in alcohol.

IDENTIFICATION
A. Specific optical rotation (see Tests) : + 52.5 to + 53.3.
B. Examine by thin-layer chromatography (2.2.27), using

silica gel G R as the coating substance.
Test solution. Dissolve 10 mg of the substance to be
examined in a mixture of 2 volumes of water R and
3 volumes of methanol R and dilute to 20 ml with the
same mixture of solvents.
Reference solution (a). Dissolve 10 mg of glucose CRS
in a mixture of 2 volumes of water R and 3 volumes of
methanol R and dilute to 20 ml with the same mixture
of solvents.
Reference solution (b). Dissolve 10 mg each of
fructose CRS, glucose CRS, lactose CRS and
sucrose CRS in a mixture of 2 volumes of water R and
3 volumes of methanol R and dilute to 20 ml with the
same mixture of solvents.
Apply separately to the plate 2 µl of each solution and
thoroughly dry the starting points. Develop over a path
of 15 cm using a mixture of 10 volumes of water R,
15 volumes of methanol R, 25 volumes of anhydrous
acetic acid R and 50 volumes of ethylene chloride R. The
solvents should be measured accurately since a slight
excess of water produces cloudiness. Dry the plate in a
current of warm air. Repeat the development immediately,
after renewing the mobile phase. Dry the plate in a
current of warm air and spray evenly with a solution of
0.5 g of thymol R in a mixture of 5 ml of sulphuric acid R
and 95 ml of alcohol R. Heat at 130 C for 10 min. The
principal spot in the chromatogram obtained with the
test solution is similar in position, colour and size to
the principal spot in the chromatogram obtained with
reference solution (a). The test is not valid unless the
chromatogram obtained with reference solution (b) shows
4 clearly separated spots.

C. Dissolve 0.1 g in 10 ml of water R. Add 3 ml of
cupri-tartaric solution R and heat. A red precipitate is
formed.

TESTS

Solution S. Dissolve 10.0 g in distilled water R and dilute to
100 ml with the same solvent.

Appearance of solution. Dissolve 10.0 g in 15 ml of water R.
The solution is clear (2.2.1), odourless, and not more
intensely coloured than reference solution BY7 (2.2.2,
Method II).

Acidity or alkalinity. Dissolve 6.0 g in 25 ml of carbon
dioxide-free water R and add 0.3 ml of phenolphthalein
solution R. The solution is colourless. Not more than 0.15 ml
of 0.1 M sodium hydroxide is required to change the colour
of the indicator to pink.

Specific optical rotation (2.2.7). Dissolve 10.0 g in 80 ml of
water R, add 0.2 ml of dilute ammonia R1, allow to stand
for 30 min and dilute to 100.0 ml with water R. The specific
optical rotation is + 52.5 to + 53.3, calculated with reference
to the anhydrous substance.

Foreign sugars, soluble starch, dextrins. Dissolve 1.0 g by
boiling in 30 ml of alcohol (90 per cent V/V) R. Cool ; the
appearance of the solution shows no change.

General Notices (1) apply to all monographs and other texts 1253
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D. Place 0.1 g in a borosilicate-glass tube of about 30 ml
capacity and add 0.5 g of hydroquinone R and 1 ml of
sulphuric acid R. Heat in a glycerin bath at 135 C for
10 min, mixing at the beginning of heating to obtain
a homogeneous liquid phase. Allow to cool and place
in iced water. Add carefully and with shaking 15 ml of
water R. Add 5 ml of toluene R, shake for 5 s to 10 s and
allow to stand for 2 min; promote separation of the two
layers using a stirrer. The upper (toluene) layer shows an
intense pink colour.

E. Dissolve about 10 mg of the precipitate obtained in
identification test B in 200 ml of 0.1 M hydrochloric acid.
2 ml of the solution gives the reaction of primary aromatic
amines (2.3.1) with formation of an orange precipitate.

TESTS

Appearance of solution. Dissolve 1.0 g in a mixture of 5 ml
of dilute sodium hydroxide solution R and 15 ml of water R.
The solution is clear (2.2.1) and not more intensely coloured
than reference solution Y4 or BY4 (2.2.2, Method II).

Acidity. To 2.0 g add 20 ml of water R, shake continuously
for 30 min and filter. To 10 ml of the filtrate add 0.1 ml of
phenolphthalein solution R. Not more than 2 ml of 0.1 M
sodium hydroxide is required to change the colour of the
indicator.

Sulfathiazole and other primary aromatic amines. Dissolve
20 mg in a mixture of 3.5 ml of water R, 6 ml of dilute
hydrochloric acid R and 25 ml of alcohol R, previously
cooled to 15 C. Place immediately in iced water and add 1 ml
of a 2.5 g/l solution of sodium nitrite R. Allow to stand for
3 min, add 2.5 ml of a 40 g/l solution of sulphamic acid R
and allow to stand for 5 min. Add 1 ml of a 4 g/l solution of
naphthylethylenediamine dihydrochloride R and dilute to
50 ml with water R. Measured at 550 nm, the absorbance
(2.2.25) is not greater than that of a standard prepared at
the same time and in the same manner using a mixture of
1.5 ml of a solution containing 10 mg of sulfathiazole R and
0.5 ml of hydrochloric acid R per 100 ml ; 2 ml of water R ;
6 ml of dilute hydrochloric acid R ; and 25 ml of alcohol R.

Heavy metals (2.4.8). 1.0 g complies with limit test D for
heavy metals (20 ppm). Prepare the standard using 2 ml of
lead standard solution (10 ppm Pb) R.

Loss on drying (2.2.32) : 4.0 per cent to 5.5 per cent,
determined on 1.00 g by drying in an oven at 100 C to
105 C.

Sulphated ash (2.4.14). Not more than 0.1 per cent,
determined on 1.0 g.

ASSAY

Dissolve 0.300 g in 100 ml of a mixture of 1 volume of
hydrochloric acid R and 2 volumes of water R. Heat under
a reflux condenser for 1 h. Carry out the determination of
primary aromatic amino-nitrogen (2.5.8), determining the
end-point electrometrically.

1 ml of 0.1 M sodium nitrite is equivalent to 35.54 mg of
C13H13N3O5S2.

STORAGE

Store protected from light.
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SUCROSE

Saccharum

C12H22O11 Mr 342.3

DEFINITION

Sucrose is β-D-fructofuranosyl α-D-glucopyranoside. It
contains no additives.

CHARACTERS

A white, crystalline powder or lustrous, dry, colourless or
white crystals, very soluble in water, slightly soluble in
alcohol, practically insoluble in ethanol.

IDENTIFICATION

First identification: A.

Second identification: B, C.

A. Examine by infrared absorption spectrophotometry
(2.2.24), comparing with the spectrum obtained with
sucrose CRS.

B. Examine by thin-layer chromatography (2.2.27), using
silica gel G R as the coating substance.

Test solution. Dissolve 10 mg of the substance to be
examined in a mixture of 2 volumes of water R and
3 volumes of methanol R and dilute to 20 ml with the
same mixture of solvents.

Reference solution (a). Dissolve 10 mg of sucrose CRS
in a mixture of 2 volumes of water R and 3 volumes of
methanol R and dilute to 20 ml with the same mixture
of solvents.

Reference solution (b). Dissolve 10 mg each of
fructose CRS, glucose CRS, lactose CRS and
sucrose CRS in a mixture of 2 volumes of water R and
3 volumes of methanol R and dilute to 20 ml with the
same mixture of solvents.

Apply separately to the plate 2 µl of each solution and
thoroughly dry the starting points. Develop over a path
of 15 cm using a mixture of 10 volumes of water R,
15 volumes of methanol R, 25 volumes of anhydrous
acetic acid R and 50 volumes of ethylene chloride R,
measured accurately as a slight excess of water causes
cloudiness of the solution. Dry the plate in a current of
warm air. Repeat the development immediately, after
renewing the mobile phase. Dry the plate in a current
of warm air and spray evenly with a solution of 0.5 g
of thymol R in a mixture of 5 ml of sulphuric acid R
and 95 ml of alcohol R. Heat at 130 C for 10 min. The
principal spot in the chromatogram obtained with the
test solution is similar in position, colour and size to
the principal spot in the chromatogram obtained with
reference solution (a). The test is not valid unless the
chromatogram obtained with reference solution (b) shows
four clearly separated spots.

General Notices (1) apply to all monographs and other texts 1969



Riconoscimento del Farmaco: secondo riconoscimento

Il Farmaco in esame si presenta come una polvere bianca con una buona solubilità acquosa (50 mg di 
composto si dissolvono completamente in meno di 0,20 mL di acqua). Tale solubilità sembra essere ritenuta 
quando viene rilevata in 0,5 M NaOH mentre risulta notevolmente inferiore se rilevata in 0,5 M HCl. In 
termini di reattività, il Farmaco risulta in generale insensibile ad ossidanti forti (per es: KMnO4, K2Cr2O7) 
mentre al contrario sembra sensibile alla presenza di metalli di transizione quali Fe(III). 

Nel gruppo di Farmaci a vostra disposizione avete selezionato quali candidati il Sodio Citrato e il Sodio 
Benzoato quali possibili candidati. 

1) Indicare quale fra i due Farmaci risponde meglio al profilo sperimentale fornito, giustificando brevemente i
criteri che hanno governato la selezione.

2)  Quale passo successivo, proporre alcune ulteriori analisi/test che potrebbero meglio validare la scelta
effettuata nel primo punto.

Esame di Stato per l’ abilitazione alla Professione 
di Farmacista - Università di Torino
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Sodium citrate EUROPEAN PHARMACOPOEIA 4

Bacterial endotoxins (2.6.14) : less than 5 IU/g, if intended
for use in the manufacture of parenteral dosage forms
without a further appropriate procedure for removal of
bacterial endotoxins.

ASSAY

Dissolve 1.000 g in water R and dilute to 100 ml with
the same solvent. To 10.0 ml of the solution add 50 ml
of water R, 5 ml of dilute nitric acid R, 25.0 ml of 0.1 M
silver nitrate and 2 ml of dibutyl phthalate R. Shake. Titrate
with 0.1 M ammonium thiocyanate, using 2 ml of ferric
ammonium sulphate solution R2 as indicator and shaking
vigorously towards the end-point.

1 ml of 0.1 M silver nitrate is equivalent to 5.844 mg of NaCl.

LABELLING

The label states :

— where applicable, that the substance is suitable for use in
the manufacture of parenteral dosage forms,

— where applicable, that the substance is free from bacterial
endotoxins,

— where applicable, that the substance is suitable for use
in the manufacture of peritoneal dialysis solutions,
haemodialysis solutions or haemofiltration solutions.
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SODIUM CITRATE

Natrii citras

C6H5Na3O7,2H2O Mr 294.1

DEFINITION

Sodium citrate contains not less than 99.0 per cent and not
more than the equivalent of 101.0 per cent of trisodium
2-hydroxypropane-1,2,3-tricarboxylate, calculated with
reference to the anhydrous substance.

CHARACTERS

A white, crystalline powder or white, granular crystals,
slightly deliquescent in moist air, freely soluble in water,
practically insoluble in alcohol.

IDENTIFICATION

A. To 1 ml of solution S (see Tests) add 4 ml of water R. The
solution gives the reaction of citrates (2.3.1).

B. 1 ml of solution S gives reaction (a) of sodium (2.3.1).

TESTS

Solution S. Dissolve 10.0 g in carbon dioxide-free water R
prepared from distilled water R and dilute to 100 ml with
the same solvent.

Appearance of solution. Solution S is clear (2.2.1) and
colourless (2.2.2, Method II).

Acidity or alkalinity. To 10 ml of solution S add 0.1 ml of
phenolphthalein solution R. Not more than 0.2 ml of 0.1 M
hydrochloric acid or 0.1 M sodium hydroxide is required to
change the colour of the indicator.

Readily carbonisable substances. To 0.20 g of the powdered
substance to be examined add 10 ml of sulphuric acid R and
heat in a water-bath at 90 ± 1 C for 60 min. Cool rapidly.
The solution is not more intensely coloured than reference
solution Y2 or GY2 (2.2.2, Method II).

Chlorides (2.4.4). Dilute 10 ml of solution S to 15 ml
with water R. The solution complies with the limit test for
chlorides (50 ppm).

Oxalates. Dissolve 0.50 g in 4 ml of water R, add 3 ml of
hydrochloric acid R and 1 g of granulated zinc R and heat
on a water-bath for 1 min. Allow to stand for 2 min, decant
the liquid into a test-tube containing 0.25 ml of a 10 g/l
solution of phenylhydrazine hydrochloride R and heat to
boiling. Cool rapidly, transfer to a graduated cylinder and
add an equal volume of hydrochloric acid R and 0.25 ml
of potassium ferricyanide solution R. Shake and allow to
stand for 30 min. Any pink colour in the solution is not more
intense than that in a standard prepared at the same time in
the same manner using 4 ml of a 50 mg/l solution of oxalic
acid R (300 ppm).

Sulphates (2.4.13). To 10 ml of solution S add 2 ml of
hydrochloric acid R1 and dilute to 15 ml with distilled
water R. The solution complies with the limit test for
sulphates (150 ppm).

Heavy metals (2.4.8). 12 ml of solution S complies with limit
test A for heavy metals (10 ppm). Prepare the standard using
lead standard solution (1 ppm Pb) R.

Water (2.5.12) : 11.0 per cent to 13.0 per cent, determined
on 0.300 g by the semi-micro determination of water. After
adding the substance to be examined, stir for 15 min before
titrating.

Pyrogens (2.6.8). If intended for use in large-volume
preparations for parenteral use, the competent authority
may require that it comply with the test for pyrogens. Inject
per kilogram of the rabbit’s mass 10 ml of a freshly prepared
solution in water for injections R containing per millilitre
10.0 mg of the substance to be examined and 7.5 mg of
pyrogen-free calcium chloride R.

ASSAY

Dissolve 0.150 g in 20 ml of anhydrous acetic acid R,
heating to about 50 C. Allow to cool. Using 0.25 ml of
naphtholbenzein solution R as indicator, titrate with 0.1 M
perchloric acid until a green colour is obtained.

1 ml of 0.1 M perchloric acid is equivalent to 8.602 mg of
C6H5Na3O7.

STORAGE

Store in an airtight container.

01/2002:0562

SODIUM CROMOGLICATE

Natrii cromoglicas

C23H14Na2O11 Mr 512.3

DEFINITION

Sodium cromoglicate contains not less than 98.0 per cent
and not more than the equivalent of 101.0 per cent of
disodium 5,5′-[(2-hydroxypropane-1,3-diyl)bis(oxy)]bis(4-oxo-
4H-1-benzopyran-2-carboxylate, calculated with reference
to the dried substance.

1910 See the information section on general monographs (cover pages)

EUROPEAN PHARMACOPOEIA 4 Sodium salicylate

C. Examine the chromatograms obtained in the test
for related substances. The principal spot in the
chromatogram obtained with test solution (b) is
similar in position and size to the principal spot in the
chromatogram obtained with reference solution (c).

D. To about 10 mg in a test-tube add 1 ml of sodium
carbonate solution R, boil for 30 s and cool. Add 5 ml
of aminopyrazolone solution R and 1 ml of potassium
ferricyanide solution R and mix. An orange to red colour
develops.

E. To 1 ml of solution S (see Tests) add 1 ml of water R. The
solution gives reaction (a) of sodium (2.3.1).

TESTS

Solution S. Dissolve 5.0 g in carbon dioxide-free water R
prepared from distilled water R, and dilute to 50 ml with
the same solvent.

Appearance of solution. Solution S, examined immediately
after preparation, is clear (2.2.1) and not more intensely
coloured than reference solution BY6 (2.2.2, Method II).

pH (2.2.3). Dilute 1 ml of solution S to 100 ml with carbon
dioxide-free water R. The pH of the solution is 9.5 to 10.5.

Related substances. Examine by thin-layer chromatography
(2.2.27), using as the coating substance a suitable
octadecylsilyl silica gel with a fluorescent indicator having
an optimal intensity at 254 nm.

Test solution (a). Dissolve 0.100 g of the substance to
be examined in 10 ml of water R. Immediately add 2 ml
of hydrochloric acid R and shake with 50 ml of ether R.
Evaporate the upper layer to dryness and take up the residue
with 10 ml of acetone R.

Test solution (b). Dilute 1 ml of test solution (a) to 10 ml
with acetone R.

Reference solution (a). Dissolve 34.3 mg of
4-hydroxybenzoic acid R in acetone R and dilute to
100 ml with the same solvent.

Reference solution (b). Dilute 0.5 ml of test solution (a) to
100 ml with acetone R.

Reference solution (c). Dissolve 10 mg of propyl
parahydroxybenzoate CRS in acetone R and dilute to 10 ml
with the same solvent.

Reference solution (d). Dissolve 10 mg of ethyl
parahydroxybenzoate CRS in 1 ml of test solution (a) and
dilute to 10 ml with acetone R.

Apply separately to the plate 5 µl of each solution. Develop
over a path of 15 cm using a mixture of 1 volume of glacial
acetic acid R, 30 volumes of water R and 70 volumes of
methanol R. Allow the plate to dry in air and examine in
ultraviolet light at 254 nm. In the chromatogram obtained
with test solution (a) : any spot due to 4-hydroxybenzoic
acid is not more intense than the spot in the chromatogram
obtained with reference solution (a) (4 per cent) ; and any
spot, apart from the principal spot and the spot due to
4-hydroxybenzoic acid, is not more intense than the spot
in the chromatogram obtained with reference solution (b)
(0.5 per cent). The test is not valid unless the chromatogram
obtained with reference solution (d) shows two clearly
separated principal spots.

Chlorides (2.4.4). To 10 ml of solution S add 30 ml of
water R and 1 ml of nitric acid R and dilute to 50 ml with
water R. Shake and filter. Dilute 10 ml of the filtrate to
15 ml with water R. The solution complies with the limit test
for chlorides (350 ppm). Prepare the standard using 14 ml
of chloride standard solution (5 ppm Cl) R to which 1 ml
of water R has been added.

Sulphates (2.4.13). To 25 ml of solution S add 5 ml of
distilled water R and 10 ml of hydrochloric acid R and dilute
to 50 ml with distilled water R. Shake and filter. Dilute 10 ml
of the filtrate to 15 ml with distilled water R. The solution
complies with the limit test for sulphates (300 ppm).

Heavy metals (2.4.8). 2.0 g complies with limit test C for
heavy metals (10 ppm). Prepare the standard using 2 ml of
lead standard solution (10 ppm Pb) R.

Water (2.5.12). Not more than 5.0 per cent, determined on
0.500 g by the semi-micro determination of water.

ASSAY

Dissolve 0.150 g in 50 ml of anhydrous acetic acid R. Titrate
with 0.1 M perchloric acid, determining the end-point
potentiometrically (2.2.20).

1 ml of 0.1 M perchloric acid is equivalent to 20.22 mg of
C10H11NaO3.

IMPURITIES

A. R = H: 4-hydroxybenzoic acid,

B. R = CH3 : methyl 4-hydroxybenzoate,

C. R = CH2-CH3 : ethyl 4-hydroxybenzoate,

D. R = CH2-CH2-CH2-CH3 : butyl 4-hydroxybenzoate.

01/2002:0413

SODIUM SALICYLATE

Natrii salicylas

C7H5NaO3 Mr 160.1

DEFINITION

Sodium salicylate contains not less than 99.0 per cent and
not more than the equivalent of 101.0 per cent of sodium
2-hydroxybenzenecarboxylate, calculated with reference to
the dried substance.

CHARACTERS

A white, crystalline powder or small, colourless crystals or
shiny flakes, freely soluble in water, sparingly soluble in
alcohol.

IDENTIFICATION

First identification: A, C.

Second identification: B, C.

A. Examine by infrared absorption spectrophotometry
(2.2.24), comparing with the spectrum obtained with
sodium salicylate CRS.

B. Solution S (see Tests) gives the reactions of salicylates
(2.3.1).

C. It gives reaction (b) of sodium (2.3.1).

General Notices (1) apply to all monographs and other texts 1927
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pH (2.2.3). The pH of a mixture of 30 ml of solution S and
1 ml of a 223.6 g/l solution of potassium chloride R is 4.0
to 7.0.

Sulphur dioxide (2.5.29). Not more than 20 ppm.

Heavy metals (2.4.8). Dilute 4 ml of solution S to 30 ml with
water R. The solution complies with limit test E (10 ppm).
Prepare the standard using 10 ml of lead standard solution
(1 ppm Pb) R.

Loss on drying (2.2.32). Not more than 6.0 per cent,
determined on 10.00 g by drying in an oven at 100-105 C.

Sulphated ash (2.4.14). Not more than 0.5 per cent,
determined on 1.0 g.

Dextrose equivalent. Accurately weigh an amount of the
sample to be examined equivalent to 2.85 g to 3.15 g of
reducing carbohydrates, calculated as dextrose equivalent,
into a 500 ml volumetric flask. Dissolve in water R and dilute
to 500.0 ml with the same solvent. Transfer the solution to
a 50 ml burette.

Pipette 25.0 ml of cupri-tartaric solution R into a 250 ml
flask and add 18.5 ml of the sample solution from the
burette, mix and add boiling chips. Place the flask on a hot
plate, previously adjusted so that the solution begins to boil
within 2 min ± 15 s. Allow to boil for exactly 120 s, add 1 ml
of a 1 g/l solution of methylene blue R and titrate with
the sample solution (V1) until the blue colour disappears.
Maintain the solution at boiling throughout the titration.

Standardise the cupri-tartaric solution using a 6.00 g/l
solution of glucose R (V0).

Calculate the dextrose equivalent (DE) from the equation :

V0 = total volume of glucose standard solution, in
millilitres,

V1 = total volume of sample solution, in millilitres,

M = sample weight, in grams,

D = percentage content of dry matter in the substance.

Microbial contamination. Total viable aerobic count
(2.6.12) not more than 103 bacteria and 102 fungi per gram,
determined by plate count. It complies with the tests for
Escherichia coli and Salmonella (2.6.13).

LABELLING

The label states the dextrose equivalent (DE).
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GLUCOSE MONOHYDRATE

Glucosum monohydricum

C6H12O6,H2O Mr 198.2

DEFINITION
Glucose monohydrate is the monohydrate of
(+)-D-glucopyranose.

CHARACTERS
A white, crystalline powder, with a sweet taste, freely soluble
in water, sparingly soluble in alcohol.

IDENTIFICATION
A. Specific optical rotation (see Tests) : + 52.5 to + 53.3.
B. Examine by thin-layer chromatography (2.2.27), using

silica gel G R as the coating substance.
Test solution. Dissolve 10 mg of the substance to be
examined in a mixture of 2 volumes of water R and
3 volumes of methanol R and dilute to 20 ml with the
same mixture of solvents.
Reference solution (a). Dissolve 10 mg of glucose CRS
in a mixture of 2 volumes of water R and 3 volumes of
methanol R and dilute to 20 ml with the same mixture
of solvents.
Reference solution (b). Dissolve 10 mg each of
fructose CRS, glucose CRS, lactose CRS and
sucrose CRS in a mixture of 2 volumes of water R and
3 volumes of methanol R and dilute to 20 ml with the
same mixture of solvents.
Apply separately to the plate 2 µl of each solution and
thoroughly dry the starting points. Develop over a path
of 15 cm using a mixture of 10 volumes of water R,
15 volumes of methanol R, 25 volumes of anhydrous
acetic acid R and 50 volumes of ethylene chloride R. The
solvents should be measured accurately since a slight
excess of water produces cloudiness. Dry the plate in a
current of warm air. Repeat the development immediately,
after renewing the mobile phase. Dry the plate in a
current of warm air and spray evenly with a solution of
0.5 g of thymol R in a mixture of 5 ml of sulphuric acid R
and 95 ml of alcohol R. Heat at 130 C for 10 min. The
principal spot in the chromatogram obtained with the
test solution is similar in position, colour and size to
the principal spot in the chromatogram obtained with
reference solution (a). The test is not valid unless the
chromatogram obtained with reference solution (b) shows
4 clearly separated spots.

C. Dissolve 0.1 g in 10 ml of water R. Add 3 ml of
cupri-tartaric solution R and heat. A red precipitate is
formed.

TESTS

Solution S. Dissolve 10.0 g in distilled water R and dilute to
100 ml with the same solvent.

Appearance of solution. Dissolve 10.0 g in 15 ml of water R.
The solution is clear (2.2.1), odourless, and not more
intensely coloured than reference solution BY7 (2.2.2,
Method II).

Acidity or alkalinity. Dissolve 6.0 g in 25 ml of carbon
dioxide-free water R and add 0.3 ml of phenolphthalein
solution R. The solution is colourless. Not more than 0.15 ml
of 0.1 M sodium hydroxide is required to change the colour
of the indicator to pink.

Specific optical rotation (2.2.7). Dissolve 10.0 g in 80 ml of
water R, add 0.2 ml of dilute ammonia R1, allow to stand
for 30 min and dilute to 100.0 ml with water R. The specific
optical rotation is + 52.5 to + 53.3, calculated with reference
to the anhydrous substance.

Foreign sugars, soluble starch, dextrins. Dissolve 1.0 g by
boiling in 30 ml of alcohol (90 per cent V/V) R. Cool ; the
appearance of the solution shows no change.
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Sulphites. Dissolve 5.0 g in 40 ml of water R, add 2.0 ml
of 0.1 M sodium hydroxide and dilute to 50.0 ml with
water R. To 10.0 ml of the solution, add 1 ml of a 310 g/l
solution of hydrochloric acid R, 2.0 ml of decolorised
fuchsin solution R1 and 2.0 ml of a 0.5 per cent V/V
solution of formaldehyde R. Allow to stand for 30 min and
measure the absorbance (2.2.25) at the maximum at 583 nm.
Prepare a standard as follows. Dissolve 76 mg of sodium
metabisulphite R in water R and dilute to 50.0 ml with the
same solvent. Dilute 5.0 ml of this solution to 100.0 ml
with water R. To 3.0 ml of this solution add 4.0 ml of 0.1 M
sodium hydroxide and dilute to 100.0 ml with water R.
Immediately add to 10.0 ml of this solution 1 ml of a 310 g/l
solution of hydrochloric acid R, 2.0 ml of decolorised
fuchsin solution R1 and 2.0 ml of a 0.5 per cent V/V
solution of formaldehyde R. Allow to stand for 30 min and
measure the absorbance at the maximum at 583 nm. Use
as compensation liquid for both measurements a solution
prepared in the same manner using 10.0 ml of water R. The
absorbance of the test solution is not greater than that of
the standard (15 ppm of SO2).

Chlorides (2.4.4). 4 ml of solution S diluted to 15 ml with
water R complies with the limit test for chlorides (125 ppm).

Sulphates (2.4.13). 7.5 ml of solution S diluted to 15 ml with
distilled water R complies with the limit test for sulphates
(200 ppm).

Arsenic (2.4.2). 1.0 g complies with limit test A for arsenic
(1 ppm).

Barium. To 10 ml of solution S add 1 ml of dilute sulphuric
acid R. When examined immediately and after 1 h, any
opalescence in the solution is not more intense than that in a
mixture of 1 ml of distilled water R and 10 ml of solution S.

Calcium (2.4.3). 5 ml of solution S diluted to 15 ml with
distilled water R complies with the limit test for calcium
(200 ppm).

Lead in sugars (2.4.10). It complies with the limit test for
lead in sugars (0.5 ppm).

Water (2.5.12). 7.0 per cent to 9.5 per cent, determined on
0.50 g by the semi-micro determination of water.

Sulphated ash (2.4.14). Not more than 0.1 per cent. Dissolve
5.0 g in 5 ml of water R, add 2 ml of sulphuric acid R,
evaporate to dryness on a water-bath and ignite to constant
mass. If necessary, repeat the heating with sulphuric acid R.

Pyrogens (2.6.8). If intended for use in large-volume
preparations for parenteral use, the competent authority
may require that it comply with the test for pyrogens carried
out as follows. Inject per kilogram of the rabbit’s mass 10 ml
of a solution containing 55 mg per millilitre of the substance
to be examined in water for injections R.

LABELLING
The label states where applicable, that the substance is
apyrogenic.
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GLUTAMIC ACID

Acidum glutamicum

C5H9NO4 Mr 147.1

DEFINITION
Glutamic acid contains not less than 98.5 per cent
and not more than the equivalent of 100.5 per cent of
(2S)-2-aminopentanedioic acid, calculated with reference to
the dried substance.

CHARACTERS
A white, crystalline powder or colourless crystals, freely
soluble in boiling water, slightly soluble in cold water,
practically insoluble in acetic acid, in acetone and in alcohol.

IDENTIFICATION
First identification: A, B.
Second identification: A, C, D.
A. It complies with the test for specific optical rotation (see

Tests).
B. Examine by infrared absorption spectrophotometry

(2.2.24), comparing with the spectrum obtained with
glutamic acid CRS. Examine the substances prepared as
discs. If the spectra obtained show differences, dissolve
the substance to be examined and the reference substance
separately in the minimum quantity of water R, evaporate
to dryness at 60 C and record new spectra using the
residues.

C. Examine the chromatograms obtained in the test for
ninhydrin-positive substances. The principal spot in the
chromatogram obtained with test solution (b) is similar
in position, colour and size to the principal spot in the
chromatogram obtained with reference solution (a).

D. To 2.0 ml of solution S (see Tests) add 0.1 ml of
phenolphthalein solution R and 3.0 ml to 3.5 ml of
1 M sodium hydroxide to change the colour of the
indicator to red. Add a mixture of 3 ml of formaldehyde
solution R, 3 ml of carbon dioxide-free water R and
0.1 ml of phenolphthalein solution R, to which sufficient
1 M sodium hydroxide has been added to produce a pink
colour. The solution is decolourised. Add 1 M sodium
hydroxide until a red colour is produced. The total
volume of 1 M sodium hydroxide used is 4.0 ml to 4.7 ml.

TESTS

Solution S. Dissolve 5.00 g in 1 M hydrochloric acid with
gentle heating, and dilute to 50.0 ml with the same acid.

Appearance of solution. Solution S is clear (2.2.1) and
colourless (Method II, 2.2.2).

Specific optical rotation (2.2.7) : + 30.5 to + 32.5, determined
on solution S and calculated with reference to the dried
substance.

Ninhydrin-positive substances. Examine by thin-layer
chromatography (2.2.27), using a TLC silica gel plate R.
Test solution (a). Dissolve 0.10 g of the substance to be
examined in 5 ml of dilute ammonia R2 and dilute to 10 ml
with water R.
Test solution (b). Dilute 1 ml of test solution (a) to 50 ml
with water R.
Reference solution (a). Dissolve 10 mg of glutamic acid CRS
in water R and dilute to 50 ml with the same solvent.
Reference solution (b). Dilute 5 ml of test solution (b) to
20 ml with water R.
Reference solution (c). Dissolve 10 mg of glutamic acid CRS
and 10 mg of aspartic acid CRS in water R and dilute to
25 ml with the same solvent.
Apply to the plate 5 µl of each solution. Dry the plate in a
current of air for 15 min. Develop over a path of 15 cm using
a mixture of 20 volumes of glacial acetic acid R, 20 volumes
of water R and 60 volumes of butanol R. Allow the plate

1254 See the information section on general monographs (cover pages)
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Hexamethyl-pararosanilinium chloride.

Dark-green powder or crystals, soluble in water and in
alcohol.

Crystal violet solution. 1022901.
Dissolve 0.5 g of crystal violet R in anhydrous acetic
acid R and dilute to 100 ml with the same solvent.

Test for sensitivity. To 50 ml of anhydrous acetic acid R
add 0.1 ml of the crystal violet solution. On addition of
0.1 ml of 0.1 M perchloric acid the bluish-purple solution
turns bluish-green.

Cupric chloride. CuCl2,2H2O. (Mr 170.5). 1023000.
[10125-13-0]. Cupric chloride dihydrate.

Greenish-blue powder or crystals, deliquescent in moist air,
efflorescent in dry air, freely soluble in water, in alcohol and
in methanol, sparingly soluble in acetone.

Storage : in an airtight container.

Cupri-citric solution. 1023100.
Dissolve 25 g of copper sulphate R, 50 g of citric acid R and
144 g of anhydrous sodium carbonate R in water R and
dilute to 1000 ml with the same solvent.

Cupri-citric solution R1. 1023200.
Dissolve 25 g of copper sulphate R, 50 g of citric acid R and
144 g of anhydrous sodium carbonate R in water R and
dilute to 1000 ml with the same solvent.

Adjust the solution so that it complies with the following
requirements.

a) To 25.0 ml add 3 g of potassium iodide R. Add 25 ml
of a 25 per cent m/m solution of sulphuric acid R with
precaution and in small quantities. Titrate with 0.1 M
sodium thiosulphate using 0.5 ml of starch solution R,
added towards the end of the titration, as indicator.

24.5 ml to 25.5 ml of 0.1 M sodium thiosulphate is used in
the titration.

b) Dilute 10.0 ml to 100.0 ml with water R and mix. To
10.0 ml of the solution, add 25.0 ml of 0.1 M hydrochloric
acid and heat for 1 h on a water-bath. Cool, adjust with
water R to the initial volume and titrate with 0.1 M sodium
hydroxide, using 0.1 ml of phenolphthalein solution R1 as
indicator.

5.7 ml to 6.3 ml of 0.1 M sodium hydroxide is used in the
titration.

c) Dilute 10.0 ml to 100.0 ml with water R and mix. Titrate
10.0 ml of the solution with 0.1 M hydrochloric acid, using
0.1 ml of phenolphthalein solution R1 as indicator.

6.0 ml to 7.5 ml of 0.1 M hydrochloric acid is used in the
titration.

Cupriethylenediamine hydroxide solution. 3008700.
[14552-35-3].

The molar ratio of ethylenediamine to copper is 2.00 ± 0.04.

This solution is commercially available.

Cupri-tartaric solution. 1023300.
Solution I. Dissolve 34.6 g of copper sulphate R in water R
and dilute to 500 ml with the same solvent.

Solution II. Dissolve 173 g of sodium potassium tartrate R
and 50 g of sodium hydroxide R in 400 ml of water R. Heat
to boiling, allow to cool and dilute to 500 ml with carbon
dioxide-free water R.

Mix equal volumes of the 2 solutions immediately before use.

Cupri-tartaric solution R2. 1023302.
Add 1 ml of a solution containing 5 g/l of copper
sulphate R and 10 g/l of potassium tartrate R to 50 ml
of sodium carbonate solution R1. Prepare immediately
before use.

Cupri-tartaric solution R3. 1023303.
Prepare a solution containing 10 g/l of copper sulphate R
and 20 g/l of sodium tartrate R. To 1.0 ml of the solution
add 50 ml of sodium carbonate solution R2. Prepare
immediately before use.

Cupri-tartaric solution R4. 1023304.
Solution I. 150 g/l copper sulphate R.
Solution II. Dissolve 2.5 g of anhydrous sodium
carbonate R, 2.5 g of potassium sodium tartrate R,
2.0 g of sodium hydrogen carbonate R, and 20.0 g of
anhydrous sodium sulphate R in water R and dilute to
100 ml with the same solvent.
Mix 1 part of solution I with 25 parts of solution II
immediately before use.

Curcumin. C21H20O6. (Mr 368.4). 1023500. [458-37-7]. 1,7-
bis(4-Hydroxy-3-methoxyphenyl)hepta-1,6-diene-3,5-dione.
An orange-brown, crystalline powder, practically insoluble
in water, soluble in glacial acetic acid.
mp: about 183 °C.

Cyanoacetic acid. C3H3NO2. (Mr 85.1). 1097900. [372-09-8].
White to yellowish-white, hygroscopic crystals, very soluble
in water.
Storage : in an airtight container.

Cyanocobalamin. 1023600. [68-19-9].
See Cyanocobalamin (0547).

Cyanogen bromide solution. 1023700. [506-68-3].
Add dropwise, with cooling 0.1 M ammonium thiocyanate
to bromine water R until the yellow colour disappears.
Prepare immediately before use.

β-Cyclodextrin for chiral chromatography, modified.
1154600.
30 per cent of 2,3-di-O-ethyl-6-O-tert-butyldimethylsi-
lyl-β-cyclodextrin dissolved in poly(dimethyl)(85)(diphe-
nyl)(15)siloxane R.

β-Cyclodextrin for chiral chromatography, modified R1.
1160700.

30 per cent of 2,3-di-O-acetyl-6-O-tert-butylsilyl-β-cyclodextrin
dissolved in poly(dimethyl)(85)(diphenyl)(15)siloxane R.

Cyanoguanidine. C2H4N4. (Mr 84.1). 1023800. [461-58-5].
Dicyandiamide. 1-Cyanoguanidine.
A white, crystalline powder, sparingly soluble in water and
in alcohol, practically insoluble in methylene chloride.
mp: about 210 °C.

Cyclohexane. C6H12. (Mr 84.2). 1023900. [110-82-7].
A clear, colourless, flammable liquid, practically insoluble in
water, miscible with organic solvents.

: about 0.78.
bp : about 80.5 °C.
Cyclohexane used in spectrophotometry complies with the
following additional requirements.
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D. Place 0.1 g in a borosilicate-glass tube of about 30 ml
capacity and add 0.5 g of hydroquinone R and 1 ml of
sulphuric acid R. Heat in a glycerin bath at 135 C for
10 min, mixing at the beginning of heating to obtain
a homogeneous liquid phase. Allow to cool and place
in iced water. Add carefully and with shaking 15 ml of
water R. Add 5 ml of toluene R, shake for 5 s to 10 s and
allow to stand for 2 min; promote separation of the two
layers using a stirrer. The upper (toluene) layer shows an
intense pink colour.

E. Dissolve about 10 mg of the precipitate obtained in
identification test B in 200 ml of 0.1 M hydrochloric acid.
2 ml of the solution gives the reaction of primary aromatic
amines (2.3.1) with formation of an orange precipitate.

TESTS

Appearance of solution. Dissolve 1.0 g in a mixture of 5 ml
of dilute sodium hydroxide solution R and 15 ml of water R.
The solution is clear (2.2.1) and not more intensely coloured
than reference solution Y4 or BY4 (2.2.2, Method II).

Acidity. To 2.0 g add 20 ml of water R, shake continuously
for 30 min and filter. To 10 ml of the filtrate add 0.1 ml of
phenolphthalein solution R. Not more than 2 ml of 0.1 M
sodium hydroxide is required to change the colour of the
indicator.

Sulfathiazole and other primary aromatic amines. Dissolve
20 mg in a mixture of 3.5 ml of water R, 6 ml of dilute
hydrochloric acid R and 25 ml of alcohol R, previously
cooled to 15 C. Place immediately in iced water and add 1 ml
of a 2.5 g/l solution of sodium nitrite R. Allow to stand for
3 min, add 2.5 ml of a 40 g/l solution of sulphamic acid R
and allow to stand for 5 min. Add 1 ml of a 4 g/l solution of
naphthylethylenediamine dihydrochloride R and dilute to
50 ml with water R. Measured at 550 nm, the absorbance
(2.2.25) is not greater than that of a standard prepared at
the same time and in the same manner using a mixture of
1.5 ml of a solution containing 10 mg of sulfathiazole R and
0.5 ml of hydrochloric acid R per 100 ml ; 2 ml of water R ;
6 ml of dilute hydrochloric acid R ; and 25 ml of alcohol R.

Heavy metals (2.4.8). 1.0 g complies with limit test D for
heavy metals (20 ppm). Prepare the standard using 2 ml of
lead standard solution (10 ppm Pb) R.

Loss on drying (2.2.32) : 4.0 per cent to 5.5 per cent,
determined on 1.00 g by drying in an oven at 100 C to
105 C.

Sulphated ash (2.4.14). Not more than 0.1 per cent,
determined on 1.0 g.

ASSAY

Dissolve 0.300 g in 100 ml of a mixture of 1 volume of
hydrochloric acid R and 2 volumes of water R. Heat under
a reflux condenser for 1 h. Carry out the determination of
primary aromatic amino-nitrogen (2.5.8), determining the
end-point electrometrically.

1 ml of 0.1 M sodium nitrite is equivalent to 35.54 mg of
C13H13N3O5S2.

STORAGE

Store protected from light.

SUCROSE

Saccharum

C12H22O11 Mr 342.3

DEFINITION

Sucrose is β-D-fructofuranosyl α-D-glucopyranoside. It
contains no additives.

CHARACTERS

A white, crystalline powder or lustrous, dry, colourless or
white crystals, very soluble in water, slightly soluble in
alcohol, practically insoluble in ethanol.

IDENTIFICATION

First identification: A.

Second identification: B, C.

A. Examine by infrared absorption spectrophotometry
(2.2.24), comparing with the spectrum obtained with
sucrose CRS.

B. Examine by thin-layer chromatography (2.2.27), using
silica gel G R as the coating substance.

Test solution. Dissolve 10 mg of the substance to be
examined in a mixture of 2 volumes of water R and
3 volumes of methanol R and dilute to 20 ml with the
same mixture of solvents.

Reference solution (a). Dissolve 10 mg of sucrose CRS
in a mixture of 2 volumes of water R and 3 volumes of
methanol R and dilute to 20 ml with the same mixture
of solvents.

Reference solution (b). Dissolve 10 mg each of
fructose CRS, glucose CRS, lactose CRS and
sucrose CRS in a mixture of 2 volumes of water R and
3 volumes of methanol R and dilute to 20 ml with the
same mixture of solvents.

Apply separately to the plate 2 µl of each solution and
thoroughly dry the starting points. Develop over a path
of 15 cm using a mixture of 10 volumes of water R,
15 volumes of methanol R, 25 volumes of anhydrous
acetic acid R and 50 volumes of ethylene chloride R,
measured accurately as a slight excess of water causes
cloudiness of the solution. Dry the plate in a current of
warm air. Repeat the development immediately, after
renewing the mobile phase. Dry the plate in a current
of warm air and spray evenly with a solution of 0.5 g
of thymol R in a mixture of 5 ml of sulphuric acid R
and 95 ml of alcohol R. Heat at 130 C for 10 min. The
principal spot in the chromatogram obtained with the
test solution is similar in position, colour and size to
the principal spot in the chromatogram obtained with
reference solution (a). The test is not valid unless the
chromatogram obtained with reference solution (b) shows
four clearly separated spots.
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C. Dilute 1 ml of solution S (see Tests) to 100 ml with
water R. To 5 ml of the solution add 0.15 ml of freshly
prepared copper sulphate solution R and 2 ml of freshly
prepared dilute sodium hydroxide solution R. The
solution is blue and clear and remains so after boiling. To
the hot solution add 4 ml of dilute hydrochloric acid R
and boil for 1 min. Add 4 ml of dilute sodium hydroxide
solution R. An orange precipitate is formed immediately.

TESTS

Solution S. Dissolve 50.0 g in carbon dioxide-free water R
prepared from distilled water R and dilute to 100 ml with
the same solvent.

Appearance of solution. Solution S is clear (2.2.1) and not
more intensely coloured than reference solution Y6 (2.2.2,
Method II).

Acidity or alkalinity. To 10 ml of solution S add 0.3 ml of
phenolphthalein solution R. The solution is colourless. Not
more than 0.3 ml of 0.01 M sodium hydroxide is required to
change the colour of the indicator to pink.

Conductivity (2.2.38). Not more than 35 µS·cm−1. Dissolve
31.3 g in carbon dioxide-free water R prepared from distilled
water R and dilute to 100.0 ml with the same solvent.
Measure the conductivity of the solution (C1), while gently
stirring with a magnetic stirrer, and that of the water used
for preparing the solution (C2). The readings must be
stable within 1 per cent over a period of 30 s. Calculate the
conductivity of the solution of the substance to be examined
from the expression :

Specific optical rotation (2.2.7). Dissolve 26.0 g in water R
and dilute to 100.0 ml with the same solvent. The specific
optical rotation is + 66.3 to + 67.0.

Dextrins. If intended for use in the preparation of
large-volume infusions, it complies with the test for dextrins.
To 2 ml of solution S add 8 ml of water R, 0.05 ml of dilute
hydrochloric acid R and 0.05 ml of 0.05 M iodine. The
solution remains yellow.

Glucose and invert sugar. To 5 ml of solution S in a test-tube
about 150 mm long and 16 mm in diameter add 5 ml of
water R, 1.0 ml of 1 M sodium hydroxide and 1.0 ml of
a 1 g/l solution of methylene blue R. Mix and place in a
water-bath. After exactly 2 min, take the tube out of the bath
and examine the solution immediately. The blue colour does
not disappear completely (0.04 per cent). Ignore any blue
colour at the air/solution interface.

Sulphites. Dissolve 5.0 g in 40 ml of water R, add 2.0 ml of
0.1 M sodium hydroxide and dilute to 50.0 ml with water R.
To 10.0 ml of the solution, add 1 ml of 3 M hydrochloric
acid, 2.0 ml of decolorised fuchsin solution R1 and 2.0 ml
of a 0.5 per cent V/V solution of formaldehyde R. Allow to
stand for 30 min and measure the absorbance (2.2.25) at
the maximum at 583 nm. Prepare a standard as follows.
Dissolve 76 mg of sodium metabisulphite R in water R and
dilute to 50.0 ml with the same solvent. Dilute 5.0 ml of this
solution to 100.0 ml with water R. To 3.0 ml of this solution
add 4.0 ml of 0.1 M sodium hydroxide and dilute to 100.0 ml
with water R. To 10.0 ml of this solution add immediately
1 ml of 3 M hydrochloric acid, 2.0 ml of decolorised fuchsin
solution R1 and 2.0 ml of a 0.5 per cent V/V solution of
formaldehyde R. Allow to stand for 30 min and measure
the absorbance at the maximum at 583 nm. Use as the
compensation liquid for both measurements a solution
prepared in the same manner using 10.0 ml of water R. The

absorbance of the test solution is not greater than that of the
standard (15 ppm of SO2). The test is not valid unless the
standard shows a clearly visible violet-red colour.

Lead. Not more than 0.5 ppm of Pb, determined by atomic
absorption spectrometry (2.2.23, Method II), using an
apparatus equipped with a graphite furnace.

Test solution. Dissolve 50 mg in 0.5 ml of lead-free nitric
acid R in a polyfluorocarbon-lined digestion bomb and heat
at 150 C for 5 h. Allow to cool and dilute to 5.0 ml with
water R.

Measure the absorbance at 283.3 nm, maintaining the drying
temperature of the furnace at 110 C, the ashing temperature
at 600 C and the atomising temperature at 2100 C.

Loss on drying (2.2.32). Not more than 0.1 per cent,
determined on 2.000 g, by heating in an oven at 105 C for
3 h.

Bacterial endotoxins (2.6.14) : less than 0.25 IU/mg, if
intended for use in the preparation of large-volume infusions
without a further appropriate procedure for the removal of
bacterial endotoxins.

LABELLING

The label states, where applicable, that the substance
is suitable for use in the manufacture of large-volume
parenteral dosage forms.
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SUFENTANIL

Sufentanilum

C22H30N2O2S Mr 386.6

DEFINITION

Sufentanil contains not less than 99.0 per cent and
not more than the equivalent of 101.0 per cent of
N-[4-(methoxymethyl)-1-[2-(thiophen-2-yl)ethyl]piperidin-4-
yl]-N-phenylpropanamide, calculated with reference to the
dried substance.

CHARACTERS

A white or almost white powder, practically insoluble in
water, freely soluble in alcohol and in methanol.

It melts at about 98 C.

IDENTIFICATION

Examine by infrared absorption spectrophotometry
(2.2.24),comparing with the Ph. Eur. reference spectrum
of sufentanil.

TESTS

Appearance of solution. Dissolve 0.10 g in methanol R and
dilute to 20 ml with the same solvent. The solution is clear
(2.2.1) and colourless (2.2.2, Method II).

Related substances. Examine by liquid chromatography
(2.2.29).
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C. Dilute 1 ml of solution S (see Tests) to 100 ml with
water R. To 5 ml of the solution add 0.15 ml of freshly
prepared copper sulphate solution R and 2 ml of freshly
prepared dilute sodium hydroxide solution R. The
solution is blue and clear and remains so after boiling. To
the hot solution add 4 ml of dilute hydrochloric acid R
and boil for 1 min. Add 4 ml of dilute sodium hydroxide
solution R. An orange precipitate is formed immediately.

TESTS

Solution S. Dissolve 50.0 g in carbon dioxide-free water R
prepared from distilled water R and dilute to 100 ml with
the same solvent.

Appearance of solution. Solution S is clear (2.2.1) and not
more intensely coloured than reference solution Y6 (2.2.2,
Method II).

Acidity or alkalinity. To 10 ml of solution S add 0.3 ml of
phenolphthalein solution R. The solution is colourless. Not
more than 0.3 ml of 0.01 M sodium hydroxide is required to
change the colour of the indicator to pink.

Conductivity (2.2.38). Not more than 35 µS·cm−1. Dissolve
31.3 g in carbon dioxide-free water R prepared from distilled
water R and dilute to 100.0 ml with the same solvent.
Measure the conductivity of the solution (C1), while gently
stirring with a magnetic stirrer, and that of the water used
for preparing the solution (C2). The readings must be
stable within 1 per cent over a period of 30 s. Calculate the
conductivity of the solution of the substance to be examined
from the expression :

Specific optical rotation (2.2.7). Dissolve 26.0 g in water R
and dilute to 100.0 ml with the same solvent. The specific
optical rotation is + 66.3 to + 67.0.

Dextrins. If intended for use in the preparation of
large-volume infusions, it complies with the test for dextrins.
To 2 ml of solution S add 8 ml of water R, 0.05 ml of dilute
hydrochloric acid R and 0.05 ml of 0.05 M iodine. The
solution remains yellow.

Glucose and invert sugar. To 5 ml of solution S in a test-tube
about 150 mm long and 16 mm in diameter add 5 ml of
water R, 1.0 ml of 1 M sodium hydroxide and 1.0 ml of
a 1 g/l solution of methylene blue R. Mix and place in a
water-bath. After exactly 2 min, take the tube out of the bath
and examine the solution immediately. The blue colour does
not disappear completely (0.04 per cent). Ignore any blue
colour at the air/solution interface.

Sulphites. Dissolve 5.0 g in 40 ml of water R, add 2.0 ml of
0.1 M sodium hydroxide and dilute to 50.0 ml with water R.
To 10.0 ml of the solution, add 1 ml of 3 M hydrochloric
acid, 2.0 ml of decolorised fuchsin solution R1 and 2.0 ml
of a 0.5 per cent V/V solution of formaldehyde R. Allow to
stand for 30 min and measure the absorbance (2.2.25) at
the maximum at 583 nm. Prepare a standard as follows.
Dissolve 76 mg of sodium metabisulphite R in water R and
dilute to 50.0 ml with the same solvent. Dilute 5.0 ml of this
solution to 100.0 ml with water R. To 3.0 ml of this solution
add 4.0 ml of 0.1 M sodium hydroxide and dilute to 100.0 ml
with water R. To 10.0 ml of this solution add immediately
1 ml of 3 M hydrochloric acid, 2.0 ml of decolorised fuchsin
solution R1 and 2.0 ml of a 0.5 per cent V/V solution of
formaldehyde R. Allow to stand for 30 min and measure
the absorbance at the maximum at 583 nm. Use as the
compensation liquid for both measurements a solution
prepared in the same manner using 10.0 ml of water R. The

absorbance of the test solution is not greater than that of the
standard (15 ppm of SO2). The test is not valid unless the
standard shows a clearly visible violet-red colour.

Lead. Not more than 0.5 ppm of Pb, determined by atomic
absorption spectrometry (2.2.23, Method II), using an
apparatus equipped with a graphite furnace.

Test solution. Dissolve 50 mg in 0.5 ml of lead-free nitric
acid R in a polyfluorocarbon-lined digestion bomb and heat
at 150 C for 5 h. Allow to cool and dilute to 5.0 ml with
water R.

Measure the absorbance at 283.3 nm, maintaining the drying
temperature of the furnace at 110 C, the ashing temperature
at 600 C and the atomising temperature at 2100 C.

Loss on drying (2.2.32). Not more than 0.1 per cent,
determined on 2.000 g, by heating in an oven at 105 C for
3 h.

Bacterial endotoxins (2.6.14) : less than 0.25 IU/mg, if
intended for use in the preparation of large-volume infusions
without a further appropriate procedure for the removal of
bacterial endotoxins.

LABELLING

The label states, where applicable, that the substance
is suitable for use in the manufacture of large-volume
parenteral dosage forms.

01/2002:1569

SUFENTANIL

Sufentanilum

C22H30N2O2S Mr 386.6

DEFINITION

Sufentanil contains not less than 99.0 per cent and
not more than the equivalent of 101.0 per cent of
N-[4-(methoxymethyl)-1-[2-(thiophen-2-yl)ethyl]piperidin-4-
yl]-N-phenylpropanamide, calculated with reference to the
dried substance.

CHARACTERS

A white or almost white powder, practically insoluble in
water, freely soluble in alcohol and in methanol.

It melts at about 98 C.

IDENTIFICATION

Examine by infrared absorption spectrophotometry
(2.2.24),comparing with the Ph. Eur. reference spectrum
of sufentanil.

TESTS

Appearance of solution. Dissolve 0.10 g in methanol R and
dilute to 20 ml with the same solvent. The solution is clear
(2.2.1) and colourless (2.2.2, Method II).

Related substances. Examine by liquid chromatography
(2.2.29).

1970 See the information section on general monographs (cover pages)
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C. Examine the chromatograms obtained in the test
for related substances. The principal spot in the
chromatogram obtained with test solution (b) is
similar in position and size to the principal spot in the
chromatogram obtained with reference solution (c).

D. To about 10 mg in a test-tube add 1 ml of sodium
carbonate solution R, boil for 30 s and cool. Add 5 ml
of aminopyrazolone solution R and 1 ml of potassium
ferricyanide solution R and mix. An orange to red colour
develops.

E. To 1 ml of solution S (see Tests) add 1 ml of water R. The
solution gives reaction (a) of sodium (2.3.1).

TESTS

Solution S. Dissolve 5.0 g in carbon dioxide-free water R
prepared from distilled water R, and dilute to 50 ml with
the same solvent.

Appearance of solution. Solution S, examined immediately
after preparation, is clear (2.2.1) and not more intensely
coloured than reference solution BY6 (2.2.2, Method II).

pH (2.2.3). Dilute 1 ml of solution S to 100 ml with carbon
dioxide-free water R. The pH of the solution is 9.5 to 10.5.

Related substances. Examine by thin-layer chromatography
(2.2.27), using as the coating substance a suitable
octadecylsilyl silica gel with a fluorescent indicator having
an optimal intensity at 254 nm.

Test solution (a). Dissolve 0.100 g of the substance to
be examined in 10 ml of water R. Immediately add 2 ml
of hydrochloric acid R and shake with 50 ml of ether R.
Evaporate the upper layer to dryness and take up the residue
with 10 ml of acetone R.

Test solution (b). Dilute 1 ml of test solution (a) to 10 ml
with acetone R.

Reference solution (a). Dissolve 34.3 mg of
4-hydroxybenzoic acid R in acetone R and dilute to
100 ml with the same solvent.

Reference solution (b). Dilute 0.5 ml of test solution (a) to
100 ml with acetone R.

Reference solution (c). Dissolve 10 mg of propyl
parahydroxybenzoate CRS in acetone R and dilute to 10 ml
with the same solvent.

Reference solution (d). Dissolve 10 mg of ethyl
parahydroxybenzoate CRS in 1 ml of test solution (a) and
dilute to 10 ml with acetone R.

Apply separately to the plate 5 µl of each solution. Develop
over a path of 15 cm using a mixture of 1 volume of glacial
acetic acid R, 30 volumes of water R and 70 volumes of
methanol R. Allow the plate to dry in air and examine in
ultraviolet light at 254 nm. In the chromatogram obtained
with test solution (a) : any spot due to 4-hydroxybenzoic
acid is not more intense than the spot in the chromatogram
obtained with reference solution (a) (4 per cent) ; and any
spot, apart from the principal spot and the spot due to
4-hydroxybenzoic acid, is not more intense than the spot
in the chromatogram obtained with reference solution (b)
(0.5 per cent). The test is not valid unless the chromatogram
obtained with reference solution (d) shows two clearly
separated principal spots.

Chlorides (2.4.4). To 10 ml of solution S add 30 ml of
water R and 1 ml of nitric acid R and dilute to 50 ml with
water R. Shake and filter. Dilute 10 ml of the filtrate to
15 ml with water R. The solution complies with the limit test
for chlorides (350 ppm). Prepare the standard using 14 ml
of chloride standard solution (5 ppm Cl) R to which 1 ml
of water R has been added.

Sulphates (2.4.13). To 25 ml of solution S add 5 ml of
distilled water R and 10 ml of hydrochloric acid R and dilute
to 50 ml with distilled water R. Shake and filter. Dilute 10 ml
of the filtrate to 15 ml with distilled water R. The solution
complies with the limit test for sulphates (300 ppm).

Heavy metals (2.4.8). 2.0 g complies with limit test C for
heavy metals (10 ppm). Prepare the standard using 2 ml of
lead standard solution (10 ppm Pb) R.

Water (2.5.12). Not more than 5.0 per cent, determined on
0.500 g by the semi-micro determination of water.

ASSAY

Dissolve 0.150 g in 50 ml of anhydrous acetic acid R. Titrate
with 0.1 M perchloric acid, determining the end-point
potentiometrically (2.2.20).

1 ml of 0.1 M perchloric acid is equivalent to 20.22 mg of
C10H11NaO3.

IMPURITIES

A. R = H: 4-hydroxybenzoic acid,

B. R = CH3 : methyl 4-hydroxybenzoate,

C. R = CH2-CH3 : ethyl 4-hydroxybenzoate,

D. R = CH2-CH2-CH2-CH3 : butyl 4-hydroxybenzoate.

01/2002:0413

SODIUM SALICYLATE

Natrii salicylas

C7H5NaO3 Mr 160.1

DEFINITION

Sodium salicylate contains not less than 99.0 per cent and
not more than the equivalent of 101.0 per cent of sodium
2-hydroxybenzenecarboxylate, calculated with reference to
the dried substance.

CHARACTERS

A white, crystalline powder or small, colourless crystals or
shiny flakes, freely soluble in water, sparingly soluble in
alcohol.

IDENTIFICATION

First identification: A, C.

Second identification: B, C.

A. Examine by infrared absorption spectrophotometry
(2.2.24), comparing with the spectrum obtained with
sodium salicylate CRS.

B. Solution S (see Tests) gives the reactions of salicylates
(2.3.1).

C. It gives reaction (b) of sodium (2.3.1).

General Notices (1) apply to all monographs and other texts 1927
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TESTS

Solution S. Dissolve 5.0 g in carbon dioxide-free water R
prepared from distilled water R and dilute to 50 ml with the
same solvent.

Appearance of solution. Solution S is clear (2.2.1) and not
more intensely coloured than reference solution BY6 (2.2.2,
Method II).

Acidity. To 20 ml of solution S add 0.1 ml of phenol red
solution R. The solution is yellow. Not more than 2.0 ml of
0.01 M sodium hydroxide is required to change the colour
of the indicator to reddish-violet.

Chlorides (2.4.4). To 5 ml of solution S add 5 ml of water R
and 10 ml of dilute nitric acid R and filter. 10 ml of the
filtrate diluted to 15 ml with water R complies with the limit
test for chlorides (200 ppm).

Sulphates (2.4.13). 2.5 ml of solution S diluted to 15 ml with
distilled water R complies with the limit test for sulphates
(600 ppm).

Heavy metals (2.4.8). Dissolve 1.6 g in 16 ml of a mixture of
5 volumes of water R and 10 volumes of alcohol R. 12 ml
of the solution complies with limit test B for heavy metals
(20 ppm). Prepare the standard using lead standard solution
(2 ppm Pb) prepared by diluting lead standard solution
(100 ppm Pb) R with a mixture of 5 volumes of water R and
10 volumes of alcohol R.

Loss on drying (2.2.32). Not more than 0.5 per cent,
determined on 1.00 g by drying in an oven at 100 C to
105 C.

ASSAY

Dissolve 0.130 g in 30 ml of anhydrous acetic acid R. Titrate
with 0.1 M perchloric acid, determining the end-point
potentiometrically (2.2.20).

1 ml of 0.1 M perchloric acid is equivalent to 16.01 mg of
C7H5NaO3.

STORAGE

Store in an airtight container, protected from light.

01/2002:0983

SODIUM STARCH GLYCOLATE (TYPE A)

Carboxymethylamylum natricum A

DEFINITION

Sodium starch glycolate (type A) is the sodium salt of a
cross-linked partly O-carboxymethylated potato starch.
It contains not less than 2.8 per cent and not more than
4.2 per cent of Na (Ar 22.99), calculated with reference to the
substance washed with alcohol (80 per cent V/V) and dried.

CHARACTERS

A white or almost white, fine, free-flowing powder, very
hygroscopic, practically insoluble in methylene chloride. It
gives a translucent suspension in water.

Examined under a microscope it is seen to consist of :
granules, irregularly shaped, ovoid or pear-shaped, 30 µm
to 100 µm in size, or rounded, 10 µm to 35 µm in size ;
compound granules consisting of two to four components
occur occasionally ; the granules have an eccentric hilum and
clearly visible concentric striations ; between crossed nicol
prisms, the granules show a distinct black cross intersecting
at the hilum; small crystals are visible at the surface of
the granules. The granules show considerable swelling in
contact with water.

IDENTIFICATION

A. It complies with the test for pH (see Tests).

B. Prepare with shaking and without heating a mixture of
4.0 g and 20 ml of carbon dioxide-free water R. The
mixture has the appearance of a gel. Add 100 ml of
carbon dioxide-free water R and shake. A suspension
forms that settles after standing.

C. To 5 ml of the suspension obtained in identification test B
add 0.05 ml of iodine solution R1. A dark blue colour
is produced.

D. Solution S2 (see Tests) gives reaction (a) of sodium (2.3.1).

TESTS

Solution S1. Centrifuge the suspension obtained in
identification test B at 2500 g for 10 min. Collect carefully
the supernatant liquid.

Solution S2. Place 2.5 g in a silica or platinum crucible and
add 2 ml of a 500 g/l solution of sulphuric acid R. Heat on
a water-bath, then cautiously over a naked flame, raising the
temperature progressively, and then incinerate in a muffle
furnace at 600 ± 25 C. Continue heating until all black
particles have disappeared. Allow to cool, add a few drops
of dilute sulphuric acid R and heat and incinerate as above.
Allow to cool, add a few drops of ammonium carbonate
solution R, evaporate to dryness and incinerate cautiously.
Allow to cool and dissolve the residue in 50 ml of water R.

Appearance of solution S1. Solution S1 is clear (2.2.1) and
colourless (2.2.2, Method II).

pH (2.2.3). The pH of solution S1 is 5.5 to 7.5.

Sodium glycolate. Carry out the test protected from light.

Test solution. Place 0.20 g of the substance to be examined
in a beaker. Add 5 ml of acetic acid R and 5 ml of water R.
Stir until dissolution is complete (about 10 min). Add 50 ml
of acetone R and 1 g of sodium chloride R. Filter through a
fast filter paper impregnated with acetone R, rinse the beaker
and filter with acetone R. Combine the filtrate and washings
and dilute to 100.0 ml with acetone R. Allow to stand for
24 h without shaking. Use the clear supernatant liquid.

Reference solution. Dissolve 0.310 g of glycollic acid R,
previously dried in vacuo over diphosphorus pentoxide R,
in water R and dilute to 500.0 ml with the same solvent. To
5.0 ml of this solution, add 5 ml of acetic acid R and allow to
stand for about 30 min. Add 50 ml of acetone R and 1 g of
sodium chloride R and dilute to 100.0 ml with acetone R.

Heat 2.0 ml of the test solution on a water-bath for
20 min. Cool to room temperature and add 20.0 ml of
2,7-dihydroxynaphthalene solution R. Shake and heat in a
water-bath for 20 min. Cool under running water, transfer
to a volumetric flask and dilute to 25.0 ml with sulphuric
acid R, maintaining the flask under running water. Within
10 min, measure the absorbance at 540 nm (2.2.25) using
water R as the compensation liquid. The absorbance of the
solution prepared with the test solution is not greater than
that of a solution prepared at the same time and in the same
manner with 2.0 ml of the reference solution (2.0 per cent).

Sodium chloride. Not more than 7.0 per cent. Shake 1.00 g
with 20 ml of alcohol (80 per cent V/V) R for 10 min and
filter. Repeat the operation four times. Dry the residue to
constant mass at 100 C and set aside for the assay. Combine
the filtrates. Evaporate to dryness, take up the residue
with water R and dilute to 25.0 ml with the same solvent.
To 10.0 ml of the solution add 30 ml of water R and 5 ml
of dilute nitric acid R. Titrate with 0.1 M silver nitrate,
determining the end-point potentiometrically (2.2.20), using
a silver indicator electrode.

1 ml of 0.1 M silver nitrate is equivalent to 5.844 mg of NaCl.

1928 See the information section on general monographs (cover pages)
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Bacterial endotoxins (2.6.14) : less than 5 IU/g, if intended
for use in the manufacture of parenteral dosage forms
without a further appropriate procedure for removal of
bacterial endotoxins.

ASSAY

Dissolve 1.000 g in water R and dilute to 100 ml with
the same solvent. To 10.0 ml of the solution add 50 ml
of water R, 5 ml of dilute nitric acid R, 25.0 ml of 0.1 M
silver nitrate and 2 ml of dibutyl phthalate R. Shake. Titrate
with 0.1 M ammonium thiocyanate, using 2 ml of ferric
ammonium sulphate solution R2 as indicator and shaking
vigorously towards the end-point.

1 ml of 0.1 M silver nitrate is equivalent to 5.844 mg of NaCl.

LABELLING

The label states :

— where applicable, that the substance is suitable for use in
the manufacture of parenteral dosage forms,

— where applicable, that the substance is free from bacterial
endotoxins,

— where applicable, that the substance is suitable for use
in the manufacture of peritoneal dialysis solutions,
haemodialysis solutions or haemofiltration solutions.

01/2002:0412

SODIUM CITRATE

Natrii citras

C6H5Na3O7,2H2O Mr 294.1

DEFINITION

Sodium citrate contains not less than 99.0 per cent and not
more than the equivalent of 101.0 per cent of trisodium
2-hydroxypropane-1,2,3-tricarboxylate, calculated with
reference to the anhydrous substance.

CHARACTERS

A white, crystalline powder or white, granular crystals,
slightly deliquescent in moist air, freely soluble in water,
practically insoluble in alcohol.

IDENTIFICATION

A. To 1 ml of solution S (see Tests) add 4 ml of water R. The
solution gives the reaction of citrates (2.3.1).

B. 1 ml of solution S gives reaction (a) of sodium (2.3.1).

TESTS

Solution S. Dissolve 10.0 g in carbon dioxide-free water R
prepared from distilled water R and dilute to 100 ml with
the same solvent.

Appearance of solution. Solution S is clear (2.2.1) and
colourless (2.2.2, Method II).

Acidity or alkalinity. To 10 ml of solution S add 0.1 ml of
phenolphthalein solution R. Not more than 0.2 ml of 0.1 M
hydrochloric acid or 0.1 M sodium hydroxide is required to
change the colour of the indicator.

Readily carbonisable substances. To 0.20 g of the powdered
substance to be examined add 10 ml of sulphuric acid R and
heat in a water-bath at 90 ± 1 C for 60 min. Cool rapidly.
The solution is not more intensely coloured than reference
solution Y2 or GY2 (2.2.2, Method II).

Chlorides (2.4.4). Dilute 10 ml of solution S to 15 ml
with water R. The solution complies with the limit test for
chlorides (50 ppm).

Oxalates. Dissolve 0.50 g in 4 ml of water R, add 3 ml of
hydrochloric acid R and 1 g of granulated zinc R and heat
on a water-bath for 1 min. Allow to stand for 2 min, decant
the liquid into a test-tube containing 0.25 ml of a 10 g/l
solution of phenylhydrazine hydrochloride R and heat to
boiling. Cool rapidly, transfer to a graduated cylinder and
add an equal volume of hydrochloric acid R and 0.25 ml
of potassium ferricyanide solution R. Shake and allow to
stand for 30 min. Any pink colour in the solution is not more
intense than that in a standard prepared at the same time in
the same manner using 4 ml of a 50 mg/l solution of oxalic
acid R (300 ppm).

Sulphates (2.4.13). To 10 ml of solution S add 2 ml of
hydrochloric acid R1 and dilute to 15 ml with distilled
water R. The solution complies with the limit test for
sulphates (150 ppm).

Heavy metals (2.4.8). 12 ml of solution S complies with limit
test A for heavy metals (10 ppm). Prepare the standard using
lead standard solution (1 ppm Pb) R.

Water (2.5.12) : 11.0 per cent to 13.0 per cent, determined
on 0.300 g by the semi-micro determination of water. After
adding the substance to be examined, stir for 15 min before
titrating.

Pyrogens (2.6.8). If intended for use in large-volume
preparations for parenteral use, the competent authority
may require that it comply with the test for pyrogens. Inject
per kilogram of the rabbit’s mass 10 ml of a freshly prepared
solution in water for injections R containing per millilitre
10.0 mg of the substance to be examined and 7.5 mg of
pyrogen-free calcium chloride R.

ASSAY

Dissolve 0.150 g in 20 ml of anhydrous acetic acid R,
heating to about 50 C. Allow to cool. Using 0.25 ml of
naphtholbenzein solution R as indicator, titrate with 0.1 M
perchloric acid until a green colour is obtained.

1 ml of 0.1 M perchloric acid is equivalent to 8.602 mg of
C6H5Na3O7.

STORAGE

Store in an airtight container.

01/2002:0562

SODIUM CROMOGLICATE

Natrii cromoglicas

C23H14Na2O11 Mr 512.3

DEFINITION

Sodium cromoglicate contains not less than 98.0 per cent
and not more than the equivalent of 101.0 per cent of
disodium 5,5′-[(2-hydroxypropane-1,3-diyl)bis(oxy)]bis(4-oxo-
4H-1-benzopyran-2-carboxylate, calculated with reference
to the dried substance.

1910 See the information section on general monographs (cover pages)
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Bacterial endotoxins (2.6.14) : less than 5 IU/g, if intended
for use in the manufacture of parenteral dosage forms
without a further appropriate procedure for removal of
bacterial endotoxins.

ASSAY

Dissolve 1.000 g in water R and dilute to 100 ml with
the same solvent. To 10.0 ml of the solution add 50 ml
of water R, 5 ml of dilute nitric acid R, 25.0 ml of 0.1 M
silver nitrate and 2 ml of dibutyl phthalate R. Shake. Titrate
with 0.1 M ammonium thiocyanate, using 2 ml of ferric
ammonium sulphate solution R2 as indicator and shaking
vigorously towards the end-point.

1 ml of 0.1 M silver nitrate is equivalent to 5.844 mg of NaCl.

LABELLING

The label states :

— where applicable, that the substance is suitable for use in
the manufacture of parenteral dosage forms,

— where applicable, that the substance is free from bacterial
endotoxins,

— where applicable, that the substance is suitable for use
in the manufacture of peritoneal dialysis solutions,
haemodialysis solutions or haemofiltration solutions.

01/2002:0412

SODIUM CITRATE

Natrii citras

C6H5Na3O7,2H2O Mr 294.1

DEFINITION

Sodium citrate contains not less than 99.0 per cent and not
more than the equivalent of 101.0 per cent of trisodium
2-hydroxypropane-1,2,3-tricarboxylate, calculated with
reference to the anhydrous substance.

CHARACTERS

A white, crystalline powder or white, granular crystals,
slightly deliquescent in moist air, freely soluble in water,
practically insoluble in alcohol.

IDENTIFICATION

A. To 1 ml of solution S (see Tests) add 4 ml of water R. The
solution gives the reaction of citrates (2.3.1).

B. 1 ml of solution S gives reaction (a) of sodium (2.3.1).

TESTS

Solution S. Dissolve 10.0 g in carbon dioxide-free water R
prepared from distilled water R and dilute to 100 ml with
the same solvent.

Appearance of solution. Solution S is clear (2.2.1) and
colourless (2.2.2, Method II).

Acidity or alkalinity. To 10 ml of solution S add 0.1 ml of
phenolphthalein solution R. Not more than 0.2 ml of 0.1 M
hydrochloric acid or 0.1 M sodium hydroxide is required to
change the colour of the indicator.

Readily carbonisable substances. To 0.20 g of the powdered
substance to be examined add 10 ml of sulphuric acid R and
heat in a water-bath at 90 ± 1 C for 60 min. Cool rapidly.
The solution is not more intensely coloured than reference
solution Y2 or GY2 (2.2.2, Method II).

Chlorides (2.4.4). Dilute 10 ml of solution S to 15 ml
with water R. The solution complies with the limit test for
chlorides (50 ppm).

Oxalates. Dissolve 0.50 g in 4 ml of water R, add 3 ml of
hydrochloric acid R and 1 g of granulated zinc R and heat
on a water-bath for 1 min. Allow to stand for 2 min, decant
the liquid into a test-tube containing 0.25 ml of a 10 g/l
solution of phenylhydrazine hydrochloride R and heat to
boiling. Cool rapidly, transfer to a graduated cylinder and
add an equal volume of hydrochloric acid R and 0.25 ml
of potassium ferricyanide solution R. Shake and allow to
stand for 30 min. Any pink colour in the solution is not more
intense than that in a standard prepared at the same time in
the same manner using 4 ml of a 50 mg/l solution of oxalic
acid R (300 ppm).

Sulphates (2.4.13). To 10 ml of solution S add 2 ml of
hydrochloric acid R1 and dilute to 15 ml with distilled
water R. The solution complies with the limit test for
sulphates (150 ppm).

Heavy metals (2.4.8). 12 ml of solution S complies with limit
test A for heavy metals (10 ppm). Prepare the standard using
lead standard solution (1 ppm Pb) R.

Water (2.5.12) : 11.0 per cent to 13.0 per cent, determined
on 0.300 g by the semi-micro determination of water. After
adding the substance to be examined, stir for 15 min before
titrating.

Pyrogens (2.6.8). If intended for use in large-volume
preparations for parenteral use, the competent authority
may require that it comply with the test for pyrogens. Inject
per kilogram of the rabbit’s mass 10 ml of a freshly prepared
solution in water for injections R containing per millilitre
10.0 mg of the substance to be examined and 7.5 mg of
pyrogen-free calcium chloride R.

ASSAY

Dissolve 0.150 g in 20 ml of anhydrous acetic acid R,
heating to about 50 C. Allow to cool. Using 0.25 ml of
naphtholbenzein solution R as indicator, titrate with 0.1 M
perchloric acid until a green colour is obtained.

1 ml of 0.1 M perchloric acid is equivalent to 8.602 mg of
C6H5Na3O7.

STORAGE

Store in an airtight container.

01/2002:0562

SODIUM CROMOGLICATE

Natrii cromoglicas

C23H14Na2O11 Mr 512.3

DEFINITION

Sodium cromoglicate contains not less than 98.0 per cent
and not more than the equivalent of 101.0 per cent of
disodium 5,5′-[(2-hydroxypropane-1,3-diyl)bis(oxy)]bis(4-oxo-
4H-1-benzopyran-2-carboxylate, calculated with reference
to the dried substance.

1910 See the information section on general monographs (cover pages)



Descriptive term Approximate volume of solvent ���
(in millilitres for 50 mg of solute)

Very soluble less than 50 µl /// ///

Freely soluble from 50 µl to 500 µl

Soluble from 500 µl to 1.5 ml

Sparingly soluble from 1.5 ml to 5 ml

Slightly soluble from 5 ml to 50 ml

Very slightly soluble from 50 ml to 500 ml

Practically insoluble more than 500 ml
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Prova n.3 

Spedizione della ricetta 
Tariffazione, compilazione dell’etichetta e della scheda di preparazione di una formula 
magistrale di cui il candidato riceverà un fac-simile di ricetta. Compilazione di un breve 
questionario a risposta multipla inerente alla tipologia di ricetta, la sua spedibilità, le modalità 
di conservazione e gli eventuali obblighi di registrazione.  



Dott. XXXXXXXXX 

Via XXXXXXXXX

 Torino

Tel. XXXXXXX

XXXXXXXXXXXXXX (anni 4) 

Ambroxol cloridrato 300 mg 

Metile p-idrossibenzoato 100 mg  

Saccarosio sciroppo q.b. 100 g 

Preparare 80 g 

1 misurino (4 g) 3 volte al dì 

Data

_______________________________________________________________________

UTILIZZARE IL FOGLIO PROTOCOLLO A QUADRETTI UNICAMENTE PER I CALCOLI 

Firma



Tabelle 

Segue: TABELLA N. 8 


Dosi abituali Dosi massime 

Sostanza 
Vie 

di sumministrazione Per ugni dose Nelle 24 ore Per ogni dose Nelle 24 ore 
grammi grammi grammi grammi 

Alluminio ossido, idrato * per OS - 0.200 IO 

, Alofantrina idrocloruro per 05 0.5 2 

i Aloe per 05 0.10 0,20 0,20 0,30 

Aloperidolo per 05 o i,m, o e,v, 0.0005-0,005 0,001-0.015 - 0,10 

A1operidolo decanoato * Lm. profonda - - 0,1 0,3 

Alotano inal. In Cone, 0,5-2% con ossigeno o protossido d'azoto 

Alprazolam per 05 0.00025-0,0005 0.00075-0,0015 - 0.004-0.001 

Alprenololo benzoato per os 0.06-0,12 0,24-1 -

Alprenololo cloridrato per os 0,05-0,1 O,2-0A 0,1-0,2 0,8 

Alprostadil e.v. continua - - 50xI0·9/kg/min loox JQ-9/kg/min 

intracavernosa 0.000060 0,000060 

Alteplase per preparazione iniettabile .. e.v, - - 0,1 0,1 

Amantadina cloridrato .. per os 0,1 0.2 0,2 0,4 

Ambroxolo cloridrato per os 0.03-0,75 (rit.) CO 0,09-1,5 (rit.) .. 0,06 0.09 
per 05 ped. scir, 0,00375-0,0075 0,0075-0,015 0.0075 0,015 

i,m,oe,v, 0.015 0.03 0.03 0.045 

Amfepramone per 05 0,025 0,075 0,05 0,15 I 
per 05 rito 0,075 0,075-0.15 0,075 0.15 

! Amfetamina solfato per 05 0,0025 0.01 0,01 0.02 
Lm. o e,v. 0,005 0,01 0,01 0,02 

Amfotericina B • e,v. - - O,OO0250/kg "O,OOI5/kg 

i.t. 0,00025 0,015 

per 05 - - 0.2 0.8 

top. - 3% 

Amikacina .. i,m, - 0,OJ5/kg 1,5 
e,v, lenta 0,500 0,500 

Amikacina solfato Lm. - 0.020/kg 2,0 
e.v. lenta 0,7 0,7 

Amile nitrito inalaz. 0.10 0.30 0,20 0,50 

Amiloride cloridrato per 05 0.005-0.01 0,02 0,03 0.03 

Aminofenazone per 05 0,30 1 0.50 2 

Aminofillina Vedi teofillina-etilendiammina 

Aminoglutetimide per 08 - 0.25 I 

, Aminosidina solfato per os 0,25 1-2 -
i.m. 0.50 l-l,50 - -

Amiodarone cloridrato .. per os 0.2 0,6 0.4 1.6 
e. v. o fleboclisi O,0051kg O,OI-0,015Ikg - 1,2 

Amisulpride per 05 - - 1.2 
Lm. - 0.4 

Amitriptilina cloridrato .. per os 0.025 (22) 0,05-0,10 - 0.15-0,30 
Lm. 0,02-0.03 0,08-0,12 - 0.12 

Amlodipina besilato per 05 - - 0.0138 

·Rtf RI TARDO 1368 



AMBROXOL CLORIDRATO costo d’acquisto 0,95 €/g 

Scadenza materie prime 

AMBROXOL CLORIDRATO 1° dicembre 2015 

SACCAROSIO 1° dicembre 2018 

METILEp-IDROSSIBENZOATO 1° dicembre 2017 



Cognome e Nome      Prova n°  

SCHEDA DI PREPARAZIONE 

Fonte di legittimazione:   Farmacopea O 

Prescrizione medica del N°M 

Forma farmaceutica: 

Riferimento alla procedura tecnologica 

Avvertenze e precauzioni: 

Componenti Cod.Interno Lotto* Quantità unitarie ** 

*  Compilare se preparazione allestita un’unica volta e che dunque non richiede foglio di allestimento. 
**  Barrare se impiegato per motivi tecnici 

Controlli previsti 

Contenitore 

Periodo di validità 

Disciplina di vendita (senza ricetta, RR, RNR, RRM) 

Metodo di preparazione 

SÌ NO OBBLIGO DI 
REGISTRAZIONE IN USCITA



 Cognome e Nome Prova n° 

SCHEDA RICETTA 

Tipologia 

□ RR □ RNR □ RNR (tab 3) □ RRM □ SSN

La ricetta risulta spedibile? 
□ sì
□ no perché? 

Validità temporale ed eventuale ripetibilità della ricetta in oggetto: 

Formalismi obbligatori per il medico per la ricetta in oggetto: 

Formalismi obbligatori per il farmacista per la ricetta in oggetto: 

Presenza di: 
□ veleni, sostanze molto tossiche
□ sost. stupefacenti e psicotrope □ registrazione registro EU
□ coloranti o corrosivi
□ sostanze vietate per doping

Modalità e tempo di conservazione della ricetta 

Data limite di utilizzo della preparazione 

Uso 
□ UI □ UE

Forma farmaceutica 

Controllo di qualità obbligatori per le NBP: 

Attività terapeutica della preparazione 



n°…………………li……………………Dott.…………………………... 
……………………………………………………………………………… 
……………………………………………………………………………… 
……………………………………………………………………………… 
……………………………………………………………………………… 
……………………………………………………………………………… 
……………………………………………………………………………… 
……………………………………………………………………………… 
……………………………………………………………………………… 
Avvertenze………………………………………………………………… 
……………………………………………………………………………… 
……………………………………………………………………………… 
Precauzioni………………………………………………………………… 
………………………………………………………………………………
……………………………………………………………………………… 
Posologia…………………………………………………………………… 
……………………………………………………………………………… 
……………………………………………………………………………… 
Data limite di utilizzo…………….……………………………………….. 
Sig.…………...………………………………………………………………
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