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Abstract: Aim — The main focus of the project was to identify whether there is any interaction between Ketotifen Fumarate
(antihistamine) and domperidone (Antiemetic/dopaminergic antagonist) present or not at simulated gastric and intestinal solutions of
different pH. Methods — Using Job’s continuous-variation analysis the possible drug-drug interaction was determined at a fixed
temperature (372C) at the studied pH. From Job’s continuous-variation analysis the views of drug-drug interaction at different
concentration ratio at all pH (0.4, 1.2, 2.0, 2.8, 6.8, and 7.4) except 6.0 were noted. Results — Data obtained from spectroscopic analysis
showed decrease in free-drug concentration of both of the drugs analyzed when they were within the same gastric simulated solution.
Conclusion — Concurrent administration of Ketotifen Fumarate and domperidone would result in the formation of a stable complex and
this is likely to reduce the the rapeutic activities of both drugs.
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Introduction

The drug ketotifen is a benzocycloheptathiophene derivative
which has been reported to have anti- histaminic and anti-
anaphylactic properties [1]. Ketotifen antagonizes histamine at H1
receptors at mast cells, inhibits calcium uptake, blocks passive
cutaneous anaphylactic reaction, reverses isoprenaline induced
beta-adrenoceptor tachyphylaxis, and inhibits both allergen-
induced and drug-induced asthma [2]. Through a number of
clinical trials, this drug has been shown to have a beneficial effect
in the treatment of asthma [3-4]. Domperidone is an
antidopaminergic drug used to suppress nausea and vomiting, as a
prokinetic agent and for promoting lactation. It is a specific blocker
of dopamine receptors. It speeds gastrointestinal peristalsis,
causes prolactin release, and is used as antiemetic and tool in the
study of dopaminergic mechanisms. There is some evidence that
domperidone has antiemetic activity [5]. Domperidone is used,
along with metoclopramide, cyclizine, and 5HT3 receptor
antagonists to treat nausea and vomiting. Domperidone can be
used in patients with Parkinson's disease [6] because, unlike
metoclopramide [7], domperidone does not cross the blood—brain
barrier. Domperidone has also been found effective in the
treatment of  gastroparesis [8], and for paediatric
gastroesophageal reflux. The major goal of the present study was
to find out whether two drugs-ketotifen and domperidone might

undergo drug-drug interaction at simulated gastric fluid having
various pH. The absorbance of drugs at those solutions was taken
and analyzed using Job’s plot [9].

Material and methods
Materials

All the chemicals and reagents used in this study were of analytical
grade and were stored under optimum storage conditions. The
experimental mixtures and solutions were prepared in standard
volumetric flasks about one hour prior to recording the data.

Drugs used in the study: Ketotifen fumarate and Domperidone.

The Amax value of drug used in the study: 300nm (The Amax
Ketotifen fumarate).

Instrument used: pH Meter, UV/VIS Spectrophotometer,
Electronic balance, Water bath.

Solvents: i) Distilled water, ii) Hydrochloric acid, iii) Ethanol.

Preparation of Hydrochloric acid

In order to prepare Hydrochloride acid of 0.1 M concentration,
9.1 ml of hydrochloric acid (Molecular weight 36.5 gm/mol, 37%
concentrated) was taken in a liter volumetric flask and the volume
made up with distilled water to the mark. Similarly 18.18 ml of HCI
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acid was diluted in a liter volumetric flask up to the mark with
distilled water to make the solution of 0.2 M concentration.

Preparation of Potassium chloride

In order to prepare Potassium chloride of 0.2 M concentration,
Potassium chloride (14.9 gm), (Molecular weight 74.55 gm/mol)
was dissolved in distilled water in a liter flask and the volume
made up to the mark with same solvent.

Preparation of potassium dihydrogen phosphate

In order to prepare potassium dihydrogen phosphate of 0.1 M
concentration, Potassium chloride (13.609 gm), (Molecular weight
136.09 gm/mol) was dissolved in distilled water in a liter flask and
the volume made up to the mark with same solvent.

Preparation of Sodium hydroxide

In order to prepare of 0.1 M concentration, sodium hydroxide
pellets (20 gms), (Molecular weight 40 gm/mol) were taken in a 500
ml volumetric flask, dissolved in little distilled water and volume was
made up to the mark with the same solvent. 100 ml of this solution
(1 M concentration) was further diluted in 500 ml volumetric flask
with distilled water, resulting concentration was 0.2 M.

Preparation of acidic buffer (pH 0.4, 1.2, 2.0, and 2.8)

These buffers are prepared by using sodium chloride,
potassium chloride, sodium hydroxide and hydrochloric acid with
the help of pH meter.

Preparation of Basic buffer (pH 6.0, 6.8, and 7.4)

These buffers are prepared by using Potassium dihydrogen
phosphate (KH,PO,), potassium chloride, sodium hydroxide and
hydrochloric acid with the help of pH meter.

Preparation of Ketotifen Fumarate solution

100 ml of 1*10° M solution of Ketotifen Fumarate was
prepared as the stock solution by dissolving 0.425 gm of Ketotifen
Fumarate in 100 ml of distilled water in a 100 ml Volumetric flask.
To prepare 1¥10° M solution of Ketotifen Fumarate, 1 ml of 1*10° ™
solution was taken in another 100 ml volumetric flask and the volume
was adjusted by distilled water up to the mark.

Preparation of Domperidone solution

100 ml of 1*¥10™ M solution of Domperidone was prepared as
the stock solution by dissolving 0.425 gm of Domperidone in
100ml of distilled water in a 100 ml Volumetric flask. To prepare
1*10° M solution of Domperidone, 1ml of 1*10™ M solution was
taken in another 10 ml volumetric flask and the volume was
adjusted by distilled water up to the mark.

Methods

Job plot ,also known as the method of continuous variation or
Job's method was used to analyze the free drug concentration
after concurrent administration using the observed spectroscopic
data. According to Job's method (Job, 1971) a series of solutions
were prepared in which the analytical concentration of one
reactant (usually the cation) was held constant while that of the
other was varied. The absorbance of a series of Ketotifen

Fumarate with domperidone in different molar ratios (1:9, 2:8, 3:7,
4:6, 5:5, 6:4, 7:3, 8:2, 9:1) was measured by keeping the total
molar concentration constant. The observed absorbance of the
mixtures at various molar fractions was subtracted from the sum
of the values for the free drugs (Ketotifen Fumarate and
domperidone). The absorbance difference (D) was then plotted
against the molar fractions of the drug in the mixtures. If the
formation constant is reasonably favourable, two straight lines
with different slopes that intersect at a molar ratio that
corresponds to the ratio of drugs in the complex are obtained.

Results

In the present investigation, the interaction of Ketotifen Fumarate
and Domperidone has been studied by different methods of analysis
under different pH (0.4, 1.2, 2.0, 2.8, 6.0, 6.8 and 7.4) at different
concentrations. The spectral characteristics and spectrophotometric
analysis of the complexation process have been evaluated. The results
obtained from various methods are discussed below.

Spectral studies of interaction of Ketotifen Fumarate &
Domperidone

In spectral observation analysis, each of the drugs studied
showed absorption in UV-VIS region. The molecular species of
Ketotifen Fumarate & Domperidone when separately mixed
showed some changes in absorption characteristics of this drug
molecule including some shifts in the absorption maxima. Initial
detection of complexation of Ketotifen Fumarate with
Domperidone was done from the nature of spectra of pure
compounds as well as their 1:1, 1:2 and 2:1 mixtures in buffer
solution of pH 0.4, 1.2, 2.0, 2.8, 6.0, 6.8 and 7.4 at a fixed
concentration (1"‘10'5 M). It is obvious that each compound has its
unique molecular structure or electronic configuration which is
responsible for absorption of light in the form of ultraviolet or
visible form. For this reason the spectrum of any pure compound
obtained from UV-spectrum will be of one kind that will be totally
different from the other compound or the complex of that
compound with other compounds. It is because interaction
between two compounds may lead to form complex which has
different light absorption capacity (due to change in
physicochemical and optical properties) and the spectral pattern is
altered. Thus alteration in spectral pattern may be regarded as an
indicator for the primary interaction of drugs. The spectra of target
molecules alone and mixture of Ketotifen Fumarate with
Domperidone showed significant changes in their absorption
intensities. This may be due to the interaction of Ketotifen
Fumarate with Domperidone that alter the absorption intensities
as complexation occurs.

Effect of Domperidone on Ketotifen Fumarate by Job’s
method of continuous variation at different pH

The molar ratios of the complexes of Ketotifen Fumarate with
Domperidone were estimated by Job’s spectrophotometric
method of continuous variation. The observed absorbance values
measured in pH 0.4, 1.2, 2.0, 2.8, 6.0, 6.8 and 7.4 at various
concentrations 1*10° M to 9*10° M Ketotifen Fumarate with
Domperidone at 300nm is given in Tables 1-7. In this method,
solutions of different concentrations of Ketotifen fumarate and
Domperidone were prepared by plotting corrected absorbance
against the volume fraction of one reactant. It may be mentioned
that drug solutions with identical analytical concentrations are
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mixed in such a way that total volume and the total moles of
reactant in each mixture is constant but the mole ratio of the
reactants varies systematically. At pH 0.4, 1.2, 2.0, 2.8, 6.0, 6.8 and 1
7.4 Ketotifen Fumarate forms strong 1:1 complex with
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Table 4. Values of job’s plot for complexation of Ketotifen Fumarate with

Domperidone at pH 2.8
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Table 5. Values of job’s plot for complexation of Ketotifen Fumarate with

Domperidone at pH 6.0
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Table 6. Values of job’s plot for complexation of Ketotifen Fumarate with

Domperidone at pH 6.8
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Figure 4. Job’s plot for complexation of Ketotifen Fumarate with
Domperidone at pH 2.8
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Figure 6. Job’s plot for complexation of Ketotifen Fumarate with
Domperidone at pH 6.8
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Table 7. Values of job’s plot for complexation of complexation of
Ketotifen Fumarate with Domperidone at pH 7.4
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Figure 7. Job’s plot for complexation of Ketotifen Fumarate with
Domperidone at pH 7.4

Discussion

Previous works on human subjects as well as animal models
suggest that Domperidone goes into a number of drug-drug
interactions [10-12]. As Ketotifen Fumerarate and Domperidone
are often prescribed together, this study investigates the possible
interaction between these two drugs through in vitro study. The
two drugs under investigation were interacted together at
different pH. Different concentrations comprising 1*10° M to
9*10° M of ketotifen were interacted with domperidone. The
breakdowns in the curves of ketotifen were found at 5*10'5, 4*10'5,
4*10°, 4*10°, 6*10” and 3*10° at the pH of 0.4, 1.2, 2.0, 2.8, 6.8
and 7.4 respectively. However, no break in the curve at pH 6 was
observed. So it was assumed that there was no interaction at pH 6.

Conclusion

The experimental results indicate that interaction of ketotifen
with domperidone decreases the free drug concentration of both
drugs which may result in decreased affinity towards the
receptors. Consequently one or both drugs may show diminished
pharmacological activity in the system. However, further study
using animal model is required to estimate the bioavailability of
these drugs when administered into the system.
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