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INTRODUCTION

The chemical element sodium exists in all the pharmaceutical preparations
either in active compounds or in excipients or both.

The active compound in a large number of drugs is usually present in the form
of its sodium salt because this form gives high solubility of the active compound
in water e.g. injectables, oral solutions.

Different sodium salts are added as excipients during the formulation of the
pharmaceutical dosage form such as: sodium alginate for granulation and disinte-
gration, sodium benzoate for preservation, sodium chloride for dilution and lubri-
cation, etc.

The total concentration of sodium is included in the list of specifications
of some pharmaceutical products e.g. Pentothal in injection dosage form (1).

The knowledge of sodium content in Pharmaceuticals is important because when
this element belongs to the molecule of the active compound and/or the excipient,
the estimation of its content controls directly or indirectly the: identity,
strength, quality and purity of the drug in which sodium is found. Also when heart
patients are treated with diuretic and cardiotonic drugs a continuous control of
sodium content in those drugs is needed because it is known that sodium is related
with diuresis (2).

Nuclear analytical techniques (neutron activation analysis) have not been
utilized extensively in the pharmaceutical analysis although they have some advan-
tages over the conventional methods.

Literature shows only few applications of neutron activation analysis in the
control of active compounds in drugs (2,3,4,5,6).

To the best of our knowledge the determination of sodium in drugs for the
control of active compounds by neutron activation analysis has not been studied up
to now.

It must be pointed out that all pharmaceutical dosage forms do not offer
themselves for the determination of active compound through sodium content, because
this element is found almost in all the solid excipients. Thus, only the dosage
forms which contain tridistilled water as unique excipient, (except eye-drops)
could be investigated.

The purpose of this work is to develop a simple, fast and accurate method for
the determination of sodium in pharmaceutical preparations concerning either the
determination of active compound or the total content of this element. The examined
dosage forms consisted of injectable and oral solutions and the applied method was
instrumental neutron activation analysis.

EXPERIMENTAL

Apparatus

The irradiation of samples and standards was carried out using the rotation
system of the reactor of Nuclear Research Center Demokritos with a maximum thermal
neutron flux of 2.9'K)13n«cm-2«sec-1. Gamma-ray spectrometry of the irradiated
samples and standards was accomplished with a coaxial Ge(Li) detector series Winib

with an efficiency of 15% connected to an Ino-Tech 1024 channel analyzer (Model IT
5200).
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Sampling

Samples for analysis were selected from the Greek Market. The number of
collected and analysed samples were 10 ampoules for injection and 10 bottles con-
taining oral solution. These were classified according to the dosage form and
according to the active compound to be determined and in each sample a code number
was assigned. Each ampoule for injection, bottle with oral solution, was opened
and the required volume was withdrawn for analysis.

Standards for analysis

The appropriate amount of analytical grade purity NaN03 was dissolved in
tridistilled water for the preparation of a standard stock solution containing
sodium in a concentration of 40 mg/ml.

Different dilutions of this standard were used for the analyses.

Procedure

For the determination of sodium in drugs 0.7 ml of sample with an equivalent
volume of sodium standard solution of analogous concentration were placed into
1 ml polyethylene vials which were heat-sealed for irradiation. Samples and stan-
dards were irradiated simultaneously at the rotation system of the reactor for 5
minutes. The thermal neutron flux was S.S.'IO11n«cm"2*sec"1 for sample under the
<y>de number 6, while for all the other irradiated drugs was 5.8«101"n«cm"2'sec-1.
After an hour's cooling time 0.5 ml from samples and standards was transferred
into 5 ml tubes for counting on the multi-channel analyser. After counting the
calculation of sodium content was done by comparison of the photopeaks correspond-
ing to the gamma-ray of 2l(Na at 1369 keV of samples and standards.

RESULTS AND DISCUSSION

The results obtained from the determination of sodium in different pharma-
ceutical dosage forms by neutron activation analysis are summarized in Table i.

In the column "element found by NAA" the mean value from the analysis of
10 different samples of each drug product is given.

TABLE 1

Results of sodium determination in different drugs

Code Dosage form
Number

Composition per dosage form Na calculated Na found Percent label
from label by N.A.A. claim based
claim (ing) (ing) on Na found

1
2

3
4

5

6

Injection 1 ml
Injection 5 ml

Oral solution
Oral solution

Oral solution

Oral solution

Metampyrone 1000 mg/2 ml
Pitophenone HC1
Fenpipramide methylbromate
Metampyrone 2500 mg/5 ml
Metampyrone 500 mg/ml
Pitophenone HC1
Fenpipramide methylbromate
Metampyrone 500 mg/ml
Sodium dipropylacetate
200 mg/ml
Sodium picosulfate
7.5 mg/ml

65.0

163
32.6

32.6
27.6

0.716

63.5

161
32.8

32.7
27.8

0.694

97.7

98.8
100

100
101

96.8

The sensitivity of neutron activation analysis for the determined element
under the experimental cqnditions of this work is 40 ug.

Table 2 shows the precision and the accuracy achieved in the determination
of sodium in drugs by neutron activation analysis.
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TABLE 2

Precision and accuracy of sodium determination in drugs

Code number
of drug

1
2
3
4
5
6

Standard deviation
(*)

3.1
1.0
1.9
2.5
2.8
2.9

Standard error

2.3
1.2
0.6
0.3
0.7
3.2

As it can been seen in Table 1 the pharmaceutical products with code numbers
2 and 4 besides sodium contain two other active compounds with the elements chlo-
rine and bromine respectively. Normally it was expected that an indirect determi-
nation of all three active compounds could be done with one irradiation. But pre-
liminary experiments showed that the radioactivity of sodium was so high, thus not
allowing the determination of the other two active compounds with the proposed
very simple and fast method of analysis. The rapidity of the developed method for
sodium depends on the thermal neutron flux and the cooling time. One hour's cool-
ing time and two different thermal neutron fluxes were chosen for this work. The
choice of these experimental conditions was based on the calculated sodium content
in the examined drugs and on the purpose of irradiating simultaneously big numbers
of different samples (from 8 to 50).

A pneumatic transfer system (rabbit) could also be used for the determination
of sodium in drugs but this way of irradiation, although faster than the proposed
one it does not offer the advantage of simultaneous irradiation of big numbers of
samples.

The obtained results of this work as well as those reported in the litera-
ture (1,2) showed that neutron activation analysis is a very fast and simple method
for the determination of sodium in pharmaceutical preparations, whether this deter-
mination concerns the estimation of active compound or the total content of this
element.

The accuracy and the precision of the applied method are found to be very
high and therefore this method could be established as an official one.for the
determination of sodium in pharmaceutical preparations.
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