Chloride in potassium bicarbonate
and potassium chloride effervescent
tablets for oral solution

Method validation according to the U.S. Pharmacopoeia

Potassium chloride and potassium bicarbonate
effervescent tablets are used to prevent low levels of
potassium in blood [1]. Using the monographs from
the United States Pharmacopeia and National
Formulary (USP-NF) allows pharmaceutical
manufacturers and labs to fulfill strict quality
regulations for drugs and formulations.

The USP has embarked on a global initiative to
modernize many existing monographs. The
monograph «Potassium Bicarbonate and Potassium
Chloride Effervescent Tablets for Oral Solution»
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comprises different methods to determine potassium,
sodium, but also chloride in these tablets [2]. lon
chromatography (IC) with suppressed conductivity
detection has been approved by the USP as a
validated method to quantify chloride content in
potassium bicarbonate and potassium chloride
effervescent tablets for oral suspension [2]. The
Metrosep A Supp 16 - 100/4.0 (L91) column provides
the required separation of chloride. The method is
validated according to USP General Chapter <621>
Chromatography, system suitability [3].
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Sample analyses are performed with a solution of the
respective effervescent tablets. No additional sample
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preparation is required.

Figure 1. Instrumental setup including a 930 Compact IC Flex Oven/SeS/PP and an 858 Professional Sample Processor.

EXPERIMENTAL

A sample stock solution (nominally 4434.52 ug/mL
chloride) is prepared by adding 50 g (equivalent to 10
tablets weight) of finely powdered potassium
bicarbonate and potassium chloride effervescent
tablets for oral solution to a 2000 mL volumetric flask.
The powder is dissolved in 200 mL ultrapure water
(UPW). After effervescence ceases, the volumetric
flask is filled up to the mark. A small volume (1.692
mL) of this stock solution is transferred to a 500 mL
volumetric flask and filled up to the mark with UPW.
This final sample solution nominally contains 15.0
ug/mL chloride.

The working standard solution of 15 pg/mL is
prepared from a USP Potassium Chloride RS standard.
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Samples and standard solutions are injected directly
into the IC using an 858 Professional Sample
Processor (Figure 1). Separation of chloride from other
anions is performed using a Metrosep A Supp 16 -

100/4.0 column. This anion-exchange column,

consisting of a strong ion exchanger made from
monodisperse porous polystyrene/divinyl benzene
beads combined with quaternary amines, qualifies for
certain USP methods using the USP chromatographic
column packing L91.

The calibration is performed with a 6-point linear
calibration curve using a concentration range of
2.25-22.50 pg/mL chloride. The sample is then
analyzed in duplicate.
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Table 1. Requirements for the IC method for chloride determination as per USP Monograph «Potassium Bicarbonate and Potassium Chloride

Effervescent Tablets for Oral Solution» [2].

Column with L91 packing Metrosep A Supp 16 - 100/4.0
Eluent 15 mmol/L sodium carbonate, 1.5 mmol/L sodium hydroxide
Flow rate 0.8 mL/min
Temperature 45 °C
Injection volume 20 uL
Detection Suppressed conductivity
RESULTS

The IC assay for chloride content was validated
according to the USP Monograph «Potassium
Bicarbonate and Potassium Chloride Effervescent
Tablets for Oral Solution» [2]. The accuracy of the
chloride determination in the sample was calculated
as 101.2% (Figure 2) and falls into the acceptance

criteria. All analytical quality requirements were
fulfilled, e.g., the correlation coefficient for chloride
was 0.9998, and the relative standard deviation of
repeated standard solutions was 0.05% (n = 6) (Table
2).

Table 2. Analytical quality criteria for method acceptance according to USP Monograph «Potassium Bicarbonate and Potassium Chloride

Effervescent Tablets for Oral Solution» [2].

Parameter Actual USP requirement Status

% RSD 0.05 NMT 0.5 Pass

Tailing factor 1.27 NMT 2.0 Pass

Recovery 101.2% 90-110% Pass

Resolution 2.48 NLT 1.5 Pass
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Figure 2. Chromatogram of 15.0 ug/mL chloride in the sample solution (101.1% recovery of the nominal concentration).

The presented IC method for chloride in potassium
bicarbonate and potassium chloride effervescent
tablets for oral solution is officially included into the
USP [2]. Chloride separation is performed with a
strong anion-exchanger — the Metrosep A Supp 16 -
100/4.0 column, corresponding to packing material
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Metrosep A Supp 16 - 100/4,0

La colonne de séparation Metrosep A Supp 16 haute
capacité est basée sur un copolymere de
polystyrene/divinylbenzene a surface fonctionnalisée.
Les groupes fonctionnels sont liés par covalence. Une
sélectivité hors pair est obtenue grace a la
morphologie de I'échangeur d'anions. Par ailleurs, ce
type de colonne se caractérise par une capacité de
charge mécanique et chimique élevée.

La colonne est particulierement adaptée pour les
applications impliquant une forte charge ionique
n'exigeant qu'une résolution relativement faible. Son
utilisation pour la détermination du bromate dans les
eaux par la méthode triiodure (EPA 326, DIN EN ISO
11206) est une autre application parmi les
nombreuses qu'offre cette Metrosep A Supp 16 -
100/4,0.

Metrosep A Supp 16 Guard/4,0

La Metrosep A Supp 16 Guard/4,0 protege
efficacement les colonnes de séparation analytiques
Metrosep A Supp 16 contre les contaminations. La
manipulation de la colonne Guard est fort simple
grace au systeme « On Column Guard ». La colonne
Guard est simplement vissée sur la colonne

analytique. Aucun outil n'est requis pour ce faire.
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930 Compact IC Flex Oven/SeS/PP/Deg
Le 930 Compact IC Flex Oven/SeS/PP/Deg est un
appareil CI compact intelligent avec un four a
colonne, suppression séquentielle, une pompe
péristaltique pour la régénération du suppresseur et
un dégazeur intégré. L'appareil peut étre utilisé avec
n'importe quelles méthodes de séparation et de
détection.
Domaines d'application typiques :
- Déterminations d'anions ou de cations avec
suppression séquentielle et détection de
conductivité

858 Professional Sample Processor

Le 858 Professional Sample Processor traite des
échantillons de 500 pL a 500 mL. Le transfert des
échantillons s'opére soit au moyen de la pompe
péristaltique au 850 Professional IC System soit par
un 800 Dosino.

Dépliant: Actualisez vos méthodes USP |

Ce dépliant présente une vue d'ensemble des
monographies récemment mises a jour par I'USP, et
qui mentionnent désormais des méthodes de
chromatographie ionique pour de nombreux
dosages pharmaceutiques d'API, d'impuretés et
d'excipients.
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