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A method has been proposed for the determination of drug containing amino group
phenylephrine hydrochloride (PHP) in pharmaceutical dosage forms. The method is
based on the ion pair reaction of this drug with reagent (egg yellow) in alkaline medium
to give intense orange colored product (Amax at 470 nm of PHP) with molar absorptivity
values of 1.67x105L.mol-1.cm-1 (r = 0.9995) and 5.60 x105 L.mol-1.cm-1 (r = 0.9996),
limit of detections of 0.0252 mg/L and 0.0236 mg/L and Limit of quantification of 0.0831
mg/L and 0.0708 mg/L respectively with concentration rang of (0.2-6.0) mg/L for drug.
The experimental data underwent statistical analysis, which demonstrated the
approaches' accuracy and precision. Excipients that are employed in pharmaceutical
formulations as additives did not obstruct the suggested methods. lon pairs are distinct
chemical entities, electrically neutral, formed between ions of opposite charge and held
together by Coulomb forces, without formation of a covalent bond.
©2023 ijrei.com. All rights reserved
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1.  Introduction conductometric titration [6], voltammetry [7-9], thin-layer
chromatography [10], high-performance liquid

The majority of commercial pharmaceutical products chromatography (HPLC) [11-14], flow injection [15-17], and

containing phenylephrine and marketed by different producers
are in a sachet format that is dissolved into a hot drink.
Phenylephrine hydrochloride (PHP), [(R)-1-(3-
hydroxyphenyl) 2- (methylamino) ethanol hydrochloride], is a
white crystalline powder, freely soluble in water, melts at
143°C [1,2] and its chemical structure is: It belongs to a group
of drugs named sympathomimetics [3]. It stimulates alpha
receptors in certain areas of the body. It is used locally, as
decongestant, for non-specific and allergic conjunctivitis,
sinusitis, and nasopharyngitis [4]. Phenylephrine nasal drops
are used for treating symptoms such as runny nose, sneezing,
itching of the nose, and throat [5]. PHP is normally used to
increase the blood pressure in unstable patients with
hypotension, especially resulting from septic shock [5].
Various methods reported in literature for analysis of
phenylephrine hydrochloride. Examples of these methods are

Corresponding author: Dalia M. Jamil
Email Address: daliamahmood34@yahoo.com
https://doi.org/10.36037/1JREI.2023.7504

fluorescence [18]. Among the different techniques, the most
popular and simple method for rapid and trace analysis of
drugs is spectrophotometry [19-26].

OH

HO
“CH;j

Figure 1: Structure of Phenylphrine hydrochloride
lon receptors have reached by now an elaborate design, [27—
30] yet when coordinating a single ion, the corresponding

counter-ion affects both binding strength and selectivity. To
also control the binding of the counter-ion, ion-pair (IP)
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receptors, which have cation and anion recognition moieties in
the same molecular scaffold, have become the focal point of
recent ion sensing studies [31-33]. lon-pair spectrophotometry
refers to analysis methods based on the optical properties of
the ion pairs. Infrared, nuclear magnetic resonance and Raman
spectrometry are the methods generally used to investigate the
structure of the ion pairs and molecular and atomic absorption,
fluorimetry and resonance light scattering are used as assay
methods. The described spectrophotometric methods are based
on interactions of phenylephrine with 1-nitroso-2-naphthol
[34], ninhydrin in sulfuric acid [35], p-aminophenol [36],
hematoxylin [37], nitrobenzene derivate [38], or alizarin [39,
40]. Recently, several multivariate methods have been applied
for the determination of phenylephrine in mixtures with other
drugs in pharmaceutical formulations, namely,
spectrophotometric [41-44], and spectrofluorometric [45, 46]
methods.  Flow  injection analysis (FIA)  with
spectrophotometric [47], or chemiluminescence [48] detection,
was also used for determination of phenylephrine in
pharmaceutical dosage forms. Some of the FIA methods
utilized, for example, the condensation reaction of the analyte
with 4-aminoantipyrine in the presence of potassium
ferricyanide, leading to formation of a product with strong
absorptivity at 500 nm [49]. Classical and modern as well, ion-
pair—based spectrophotometric methods had a dynamic
evolution over the time. On the one hand, this is due to the
elucidation of the mechanisms underlying the formation of ion
pairs, and thus, the setting of the experimental conditions,
which allow the obtaining of ion pairs for all types of
substances, is easier; in this regard, com putational chemistry
is a very useful tool. On the other hand, the synthesis of new
pharma cologically active molecules at very low
concentrations requires sensitive analysis methods. Among
them, less used spectrophotometric techniques, such as
resonance light scattering, have found interesting applications
when ion pairing was taken into account.

2. Experimental Apparatus

Spectrophotometric studies were carried out with Spectronic
20D+ (Thermo-Spectronic) visible spectrophotometer. A
Mettler balance H 51AR (Ner-Parma instrument Corp. L.C. =
0.01mg) was used for weighing purpose.

2.1 Materials and reagents

All chemicals and reagents used were of analytical grade.
Phenypherine was obtained from ZIM laboratories. Egg
Yellow, chloroform, ethanol was obtained from LOBA
Chemie. Preparation of solutions Stock solutions of
phenylpherine was prepared as 0.1M in D.W. whereas 0. 1M
Egg Yellow solution was prepared in D.W. The solutions were
further diluted as per requirement.

2.2 Mole ratio method

The mole ratio method was applied to study the nature of

colored product, this method was conducting by adding fixed
volume of drug solution 1*10° M for Phenylpherine, with
variable volume of reagents from (0.2-2.0) mL in 10 mL
volumetric flask and add PH 8.

2.3 Procedure for calibration curve

A solutions are prepared, containing increasing concentration
of drug Phenylpherine (1 ml) of 1*103M with (0.25, 0.5,
1,2,3,4,6,7) of 2.5-70 pg/mL of reagent, and added (1ml of
PH8). Then drug is measured spectrophotometrically at
maximum wavelength against a blank solution prepared under
the similar conditions without drug.

2.4 Application of the proposed method on pharmaceuticals
formulation

The solutions of the pharmaceutical formulation were prepared
under the conditions. The proposed method of Cloud Point was
applied for the determination of phenolic drug in Drop with
different concentrations of a solution for each samples under
optimal conditions.

3. Results and Discussion

This study provides a new concept in devising of novel
analytical methods for the estimating the studied phenolic drug
Phenylpherine. This study includes methods used new
coupling reaction in visible region using new analytical
reagents. The reaction was separated and pre-concentrated
from aqueous solution by using cloud point extraction method.
The results obtained from the optimum experimental
conditions for the physical and chemical experimental
parameters obtained for the different of the studied drugs
spectrophotometrically and the discussion of these results, then
showing the possible application of the suggested methods for
the different on research drugs in real samples in various
pharmaceutical preparation.

3.1 Study of optimization of cloud point extraction for drugs

The different factors were affected on the absorption intensity
of colored cloud point extraction, such as volume of Triton X-
114, volume of cationic surfactant, type of electrolyte salt,
concentration of salt, equilibration temperature and incubation.

3.2 Effect volume of (10% v/v) Triton X-114

Different volumes of 10% v/v Triton X-114 (0.25-2) mL were

used, completed the addition, keeping other conditions
constant. It is clear the absorbance was increase with increased
the volume of Triton X-114, but suddenly decreased at excess
the volume of Triton X-114, probably due to the increase in
surfactant-rich phase volume at which the analyte become
more diluted resulting in poor sensitivity and thus valueless
extraction efficiency. This volume of Triton X-14 fixed in
subsequent studies.

211



D.M.Jamil / International journal of research in engineering and innovation (IJREI), vol 7, issue 5 (2023), 210-214.

3.3 Effect volume of THM

Different volumes of 0.01M THM (0-3) mL were studied,
completed the addition, keeping other conditions constant.
Cloud point extraction improve the efficiency to separation,
therefore improving the enrichment factor and pre-
concentration factor. It is clear the absorbance increase with
increase the volume of THM but suddenly decrease at increase
the volume of THM. The extraction efficiency is low, probably
due to the increase in surfactant-rich phase volume at which
the analyte become more diluted resulting in poor sensitivity
and thus valueless extraction efficiency. This volume of THM
fixed in subsequent studies.

3.4 Effect of salt type

It is known that the behavior of some electrolyte salt solutions

lie in increasing the extraction percent during Cloud point
extraction process due to their act in increasing the dehydration
of surfactant-rich phase. Various type of salt such as NaCl,
KCIl, Na;SOs and CHsCOONa 5% w/v, were studied,
completed the addition, keeping other conditions constant.
Evident from studied best salt was Na,SQO, that gave a higher
absorbance of dye and higher efficiency, the Na;SO4 fixed in
subsequent studies

3.5 Effect of volume of electrolyte salt Na;SO4

The different volumes (0-3) mL used from the Na,SO4 to find
the best volume used to give higher separation and extraction
of the phenolic drug, and complete the addition, keeping other
conditions constant, the 2 mL volume of Na,SO4 was given a
higher absorbance that fixed in subsequent studies.

3.6 Effect of equilibration temperature

Different temperature (25-75) °C was studied. In series of 20
mL volumetric flask prepared the azo dye then transfers 1mL
from the azo dye into 15 mL of centrifuge tubes and completes
the addition. The absorption when keeping other factor
constant, the results showed that the higher absorbance and
efficiency of extraction of the drugs at temperature
(40,50,60,60) °C for phenylpherine, it is clear the absorbance
increase in this temperature due to formed high number of
micelles.

Table 1: Effect of equilibration temperature

Temperature °C Abs. phenylpherine
A max 460 nm
25 0.129
30 0.217
35 0.545
40 0.820
50 0.711
60 0.544
75 0.413

The absorbance decrease at higher temperature because the
decomposition of the azo dye product that decrease the
efficiency of extraction, this temperature is fixed used in
subsequent studies. fixed used in subsequent studies.

3.7 Effect of incubation time

Extraction by cloud point requires sufficient time to obtain the
equilibrium between the aqueous and the rich phase of the
surface effective material by means of greater concentration of
the micelles. This period represented the amount of heat
accumulated in the solution which allows the Micelles to lose
the water molecules to give a hydrophobic mass of small size
and high viscosity entrap dye easily. The optimal incubation
time was 50 min which give higher absorbance.

Table 2: Effect of incubation time

Incubation Abs.Phenyl phrine
Time(min) A max 460 nm

10 0.225

20 0.341

30 0.452

40 0.677

50 0.824

60 0.322

After completing the study experimental conditions of cloud
point extraction method and obtaining the best analytical data,
the results of optimal conditions can be summed up for the
drug.

Table 3: Optimal conditions for the cloud point extraction for dru
Value phenylphrine
A max 460 nm

w

Parameter Factor

Volume of Triton X-114(mL) 1
Volume of CTAB(mL) 2
Volume of Na2SO4 5%( mL)? 2
Equilibration Temperature/ °C 40
Incubation Time / min 50

a:Type of salt 5% Na,SO4

3.8 Accuracy and Precision

The accuracy and precision were studied for the proposed
method, under optimum conditions using three different
concentrations and measured absorbance at a minimum for five
readings per concentration. The accuracy was estimated by
determination the relative error, percentage recovery.
Precision estimate determination for the percentage relative
standard deviation RSD%, Beer’s law is obeyed in the
concentration rang (0.25-2.5) pg /mL for phenylpherine.

4. Application the proposed method on pharmaceuticals
formulation

The application of the proposed method of research for drug

phenolic evaluation in pharmaceuticals that contain the
functional group of drug. phenylpherine drop, European and
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Jordan. The results are good and of high reliability in the
analysis of samples in the pharmaceutical preparation.

Table 4: Characteristic parameter for the regression equation of the
proposed CPE method

Parameter Phenylephrine

A max(nm) 460

color Reddish yellow
linearity rangepg/mL (0.25-2.5)

Molar absorptivity (L.mol-t.cm?) € 0.437x10°
Sandell’s sensitivity (ug/ cm?) 0.0048
Correlation coefficient(r) 0.9997
Regression equation Y=0.207x— 0.044
Slope(b) 0.207
Intercept(a) -0.044
Analytical sensitivity pug/mL 0.505

Limit of detection pg/mL LOD 0.032

Limit quantification png/mL LOQ 0.097
Enrichment Factor(EF) 11.43
Pre-concentration factor(PF) 25

Distribution coefficient(D) 265.03

C.L. for the slope(b+ts)at 95% 0.207 +0.010815
C.L. for the intercept(attsa) at 95% -0.044+0.032515

5. Conclusions

The current study introduced cloud point extraction for the
estimation of phenylpherine for the first time. The proposed
spectrophotometric method is based on the chromatic intensity
of the resulting dye in the determination of different CFD
concentrations as well as the proposed spectrophotometric-
CPE to estimate the CFD trace concentrations in dye produced
by the diazotization-coupling method. This method is a
qualitative detection of the CFD at the maximum wavelength
of 460nm. This method proved its accuracy and acceptance is
by measuring several different concentrations of several
replicates and comparing them with the method reported.
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