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The aim of our study is to develop a simple, delicate, precise and economical protocol for the qualitative and

quantitative determination of Chlorpheniramine using spectrophotometer. Our validation is distinctive and

provides a precise picture of a very weak chromophore of chlorpheniramine (CPN) that had not been accu-

rately detected before by traditional techniques. The blue color which formed by mixing pheniramine and Co-

balt-thiocyanate solution was extracted with chloroform. CPN presented a linearity range of 25 – 125 	g at

628 nm. Limit of quantification (15 	g/mL) and limit of detection (08 	g/mL) of cobalt-chloride were ana-

lyzed. The resulting data was statistically significant. Because of the appropriate reproducibility and reliability

of this proposed analysis, it can be used to screen CPN in pharmaceutical preparations. It is also validated

through the International Council of Harmonization for accuracy, linearity, precision, LOD and LOQ. Various

dosage forms of pheniramine were evaluated and have shown that they did not exceed their relative standard

deviation by 1%. Their percentage purity was within 99.62 – 103.34%. The suspected sample was treated with

2 – 3 drops of cyanocobalamine after which violet coloration appeared. The percentage relative standard devi-

ation of accuracy and precision was acquired as 1.57 and 1.15, respectively, exactly following the authentica-

tion criteria for newly established methods. Because of the profound potential of these developed methods, in-

cluding precise, fast, flawless and inexpensive, it can easily be adopted in laboratories for the routine analysis

of Chlorpheniramine.
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INTRODUCTION

Pheniramine maleate is antihistaminic, belongs to the

class of H
1
receptor-antagonists and acts through the inhibi-

tion of capillary permeability, contraction and secretion of

the smooth muscles of the GIT and bronchiole. Chemically it

is recognized as N,N-dimethyl-3-methyl-3-phenyl-3-(2-pyri-

dyl)propylamine hydrogen maleate. Pheniramine is freely

soluble in water, alcohol and methylene and its molecular

formula is C
16
H

20
N

2
-C

4
H

4
O

4,
as shown in Fig. 1.

Derivatives of pheniramine include dexchlorphenirami-

ne, chlorphenamine, dexbrompheniramine, bromphenir-

amine and triprolidine. The potency of halogenated products

rises (20 times) in combination therapy effectively employed

to manage different cancers and malarial disease. Phenir-

amine maleate (PNM) is usually indicated in various allergic

situations such as asthma, angioedema, urticaria, hay fever,

dermatitis, vertigo, eczema and rhinitis. It is available in var-

ious formulations including nasal solutions, injectables, oral

dosage forms and ophthalmic preparations. The contraindi-

cations of PNM include prostatic hypertrophy, patient al-

ready on MAOI, hypersensitivity and combination with

cortisol in long-term therapy [1, 2].

The most convenient and widely used analytical methods

are the titrimetric modes. The recommended evaluation of

Pheniramine (PN) is titrimetry (BP 2009), in which the sam-

ple is dissolved in anhydrous acetic acid and titrated against

perchloric acid using a potentiometer for the detection of the

equivalence point. In addition, non-aqueous titrimetric anal-

ysis of PN was also recommended by the United States of

Pharmacopeia (USP). The strict requirement for use of these

official methods is a robust anhydrous-medium to ensure ac-

curacy.
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The spectroscopic quantification of PN was accom-

plished via the use of the absorption spectra of a mixture (ter-

nary) containing nephozoline, chloropheniramine and

nephzoline derivative [3]. In addition, the estimation of the

pheniramine derivative was reported in a mixture of

chlorpheniramine maleate and naphazoline hydrochloride

(binary mixture) through chlorpheniramine-derivative spec-

troscopic analysis [4]. The evaluation of the drug in a mix-

ture at a wavelength of 528 nm (visible region) was deter-

mined to be composed of an ion pair complex of PN with

quercetin and N-bromo succinimide [5]. The basic require-

ment for the spectroscopic analysis required pH-dependency

or liquid/liquid extraction (organic solvents), which required

lavish chemicals, and to ensure accuracy (official methods)

an anhydrous medium is needed, which is also a challenging

task.

The isolation and quantification of CPN were achieved

via HPTLC using ethyl acetate:methanol:ammonia (8 : 2 :

0.5) as a solvent system in a naphazoline, CPN and nap-

hazoline degradative mixture [3]. TLC with a densitometric

protocol was used for the determination of pheniramine

maleate (PNM) and chlorpheniramine maleate (CPNM) in

liquid and solid dosage forms using cyclohexane : chloro-

form : methanol : diethylamine as the mobile phase on silica

gel (F254 plates) and spots were observed under UV light

[6]. High-performance liquid chromatographic technique

was applied for the quantification of PN in various pharma-

ceutical preparations following the reversed-phase mecha-

nism. The mobile phase was CH
3
OH and KH

2
PO

4
buffer

(45:55) with 0.7 ml/min flow rate and kept pH at 03 [7].

The concurrent separation and valuation of chiral-PNM,

CPNM and brompheniramine maleate was accomplished us-

ing Cyclodextrin as a reference drug through Capillary-elec-

trophoresis. Different parameters such as pH and concentra-

tion of buffer as well as chiral selections were considered

during the separation process. The assay of dex-chlorphenir-

amine maleate in pharmaceuticals was also resolute with

other similar electrophoresis procedures [8, 9]. Gas chroma-

tography – mass spectrometry (GC-MS) study was used to

analyze the PN in human serum under a basic medium

[10, 11].

The precise and fast estimation of CPN was described

using Isotope Dilution Gas-Chromatography/Mass-Spec-

trometry (ID-GC/MS). The fluorimetry and colorimetry were

also used to estimate the CPN in the sample [12, 13]. Gas

chromatography is another suitable technique to quantify

chlorpheniramine via other additional compounds [14, 15].

Various drawbacks were confronted with the reported

analysis of PN, including multiple steps, requirement of ex-

pensive chemicals, massive clean-up procedure in HPLC,

lack of reproducibility, time intensive and the requirement to

use toxic solvents to perform the investigation. The objective

of the study was to adopt a method that would be simple,

need only freely available chemicals and materials as well as

needing less and inexpensive equipment. As modern auto-

mated machinery was not accessible, the reproducibility, ac-

curacy and cost-effectiveness offered by QC Lab were ap-

preciated.

EXPERIMENTAL

Reagents and Formulations

Chloroform (ACS-grade Fisher Scientific), Cobalt

thiocyanate (99.9% Sigma Aldrich Germany), Pheniramine

maleate Reference (Sigma-Aldrich), Cyanocobalamin

(Sigma-Aldrich), Sodium hydroxide (ACS grade Acros

Organics USA). Deionized water was used for the extraction

and preparation of reagents. Commercially available formu-

lations used for drug estimation (Table 1).

Instruments

Thermo scientific UV/Vis Spectrophotometer (xenon-

lamp), analytical-balance (AL-204 Mettler Toledo China

made), Whatman-filter paper # 41, TurboVap (Model-10430

Harris oaks-USA), Eppendorf centrifuge (Mod-5810).

Methodology

Evaluation of Pheniramine Tablets

Tablets (10) were crushed to a fine powder via pestle and

mortar and 50 mg of powder was poured into a centrifuge

tube followed by 1 ml of 0.5 N sodium hydroxide solution

and mixed to form a slurry. The drug was extracted with 2 ml

chloroform after centrifugation (1500 rpm) for 4 min and

then the chloroform was transferred to a vessel. The same

procedure of extraction was repeated three times and all

three organic layers were collected in the same vessel. The

solvent was evaporated in a dry-bath until a purple-blue col-

oration formed in the chloroform layer after the addition of a

mixture of Cobalt-thiocyanate and chloroform (1 ml each).

The mixture was again centrifuged until the absorbance of

the colored organic layer was 629 nm. The quantification of

the active drug was achieved via the calibration curve by

comparison with the standard.
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Fig. 1. Structure of Pheniramine.



Determination of Pheniramine Syrup

Accurately measured 3 ml syrup of Pheniramine was put

in a centrifuge tube and mixed for 3 min with 0.5 N NaOH

(1 ml). Chloroform (2 ml) was added and shaken gently

(15 min) and then centrifuged (4 min) for the purpose of ex-

traction. The extract was removed from the aqueous layer

and transferred to a separate test tube. A similar procedure of

extraction was repeated 3 times and extracts were collected

in 1 container. The solvent was allowed to vaporize until the

absorbance rate was at 629 nm (after making a solution with

cobalt-thiocyanate in a similar way as already done with the

tablet-protocol) and finally graphed.

Assessment of Pheniramine Injection

Ten brands of Pheniramine injections were randomly se-

lected from the local market and 01 ml of the solution of in-

jection was precisely transferred into a centrifuge tube. The

added 1 ml NaOH (0.5 N) was allowed to vortex for 3 min.

The processes of extraction and absorption procedure were

executed in previous methods.

Validation Parameters

The methods for the validation procedures were derived

from Current Good Manufacturing Practice, Code of Fed-

eral-Regulations, National Drug Administration, United
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States Pharmacopeial Convention, Food and Drug Adminis-

tration, the American Public Health Association and the In-

ternational Conference on Harmonization” [16]. In addition,

the European Network of Forensic Science Institutes, Scien-

tific Working Group for the Analysis of Seized Drugs and the

International Union of Pure and Applied Chemistry (IUPAC)

have recommended these in detailed publications [17, 16].

The spectrophotometric calibration parameters included

repeatability and the wavelength accuracy of UV/Vis

spectrophotometry was ±1.0 nm deviation (maximum).

The validation constraints regarding the quantitative

analysis of drugs included: Accuracy, Precision, Linearity,

Limit of detection (LOD), Limit of quantification (LOQ),

Stability, Selectivity/Specificity and Recovery.

Accuracy

The accuracy of the proposed procedure was evaluated

by comparing the determined amount with the known quan-

tity which pointed to 3 levels of sample concentrations (per-

centages).

Precision

The precision is a degree of confidence of the analytical

results attained from a series of replicates using the same

method under similar conditions. It reveals the random errors

which occurred during the analytical procedure. Repeatabil-

ity and reproducibility are usually recognized in precision,

which is imperative, because a linear relationship is not as-

sured without precision. It is generally measured as the coef-

ficient of variation or relative standard deviation of analyti-

cal results. Moreover, it is concentration-dependent and

should be measured at different concentrations for the assort-

ment being used. Standard deviation was determined by the

following:

s
N

x x
i

i

N

�
�

�

�

�
1

1

2

1

( )

RSD
Standard -deviation

mean
� �100%

Intra-day precision

Intra-day precision was accomplished by sampling the

same concentration of analyte and evaluating it at 3 different

intervals per day.

Inter-day precision

In this mode, the inter-day precision was performed in 3

different days.

Linearity

The linearity of the experimental model in a given range

should always be directly proportional to the concentration

(concn) of analytes in the sample. The employed concentra-

tions (25, 50, 75, 100 and 125 	g/ml) were centrifuged in

tubes and allowed to dry. Then Cobalt-thiocyanate (1 ml)

was added to each aliquot until the appearance of a blue

color. Chloroform (1 ml) was poured into each tube, which

extracted the drug successfully. A standard-calibration curve

was acquired from the resulting solutions by plotting concen-

trations vs. absorbance. As a principle of linearity, generally,

a high correlation coefficient (r
2
) of 0.999 is required. The

validation of the linearity of the proposed method was usu-

ally determined by taking a blank sample and two known

concentrations of the sample, marked as QC
1
and QC

2
of 15

and 35 	g/ml, respectively, and checking their concentra-

tions with the calibrated curve.

Limit of detection (LOD)

The recognition of the lowermost concentration in the

sample is termed as LOD, which is associated with the deter-

mination of the impurity and the placebo (least drug) during

experimental situations. LOD is assessed from the response

through the standard deviation and the slope of the calibra-

tion curve statistically by employing the Hubaux and Vos

method [18].

Limit of quantification (LOQ)

This represented the lowest analyte concentration was

determined with adequate precision and accuracy. It was

quantified from the slope of the calibration curve and stan-

dard deviation (SD) using the Hubaux and Vos method.

Repeatability

When the same analyst investigates the sample in the

same laboratory with the same instruments on the same day,

this is known as the occurrence of repeatability. It is calcu-

lated using 10 replicates with the same concentration of the
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TABLE 1. Commercially Available Formulations

Brand name Dosage form Manufacturer

Eniril Tab Jinnah Pharmaceuticals

Avil Tab Sanofi Aventis

Coldene Tab Wilsons Pharmaceuticals

Inhistol Syp Life Pharmaceutical

Avil Syp Sanofi Aventis

Medivil Syp Mediceena Pharma

Alergifen Inj Neutro Pharma

Afrovil Inj Fumy Enterprises

Antivil Inj Orient Laboratories

Ann-Vil Inj Venus Pharma

Pheniral Inj Karachi Pharmaceutical

Zafvil Inj Zafa Pharmaceutical Lab

Pheniramine Inj Amros Pharmaceuticals



sample. The measurement of absorbance is done three times

in 1 day. The presented result (table) is the average of the

three values.

Reproducibility

Any dissimilarity pointed out, other than repeatability,

such as different analysts, different instruments, different

days and in different laboratories is characterized as

reproducibility. The reproducibility of the proposed method

was tested by the absorbance of 10 imitations of 50 	g/mL of

PN.

Specificity

The extent of interference of other substances (endoge-

nous or exogenous) in an analyte sample run during identifi-

cation and quantification lined to the specificity. Specificity

was recognized by the investigation of the absorbance

(UV/Visible) of the placebo and diluents in Pharmaceutical

formulations (tab/syp/inj). It is concentration-dependent and

should be estimated at the low end of the calibration series.

Therefore, drug absorbance was determined at lower levels

within the working range of the PN concentration.

Stability

The assessment of the stability of a solution stored at

room temperature for a particular time was made. Stability

determination is vital for the evaluation of drug products

when accompanied by degradation products.

Wavelength and photometric accuracy as well

as repeatability

Different known concentrations of PN, such as L1, L2,

L3, L4 and L5, were prepared (1ml each) in test tubes. Co-

balt-Thiocyanate solution (1 ml) was added to all aliquots,

turning the concentration purple-blue. After the addition of

1 ml chloroform, the blue color that had formed shifted to the

organic layer. The chloroform portion was carefully isolated

in separate test tubes and their maximum absorbance was

checked (ë
max

) in 400 to 700 nm ranges. The whole practice

was done 3 times at different intervals of times.

RESULTS AND DISCUSSION

Determination of �max of Pheniramine

Isolated organic layers from the aqueous phase were ana-

lyzed through their absorbance. The detector exhibited a lin-

ear rise with an increase in concentration as shown in

Fig. 2A, 2B, 2C, 2D and 2E, respectively. The L
1
level of

drug showed a wavelength (628 nm) at which the maximum

absorbance was observed (Fig. 2A). The �
max

(628 nm) was

noticed with the L
2
concentration of drug (Fig. 2B). The per-

ceived absorbance maximum (�
max

) of other concentrations

(L
3
, L

4
, L

5
) also showed the same wavelength (628 nm) pre-

sented in Fig. 2C, 2D and 2E.

Repeatability and wavelength accuracy played a funda-

mental role in the validation method for specific wavelengths

and the spectrophotometer readings should not differ more

than ±1 nm for various concentrations of the drug (specific)

within a wavelength range. Results showed that �
max

of all

drug concentrations exhibited 628 nm, indicating a signifi-

cant response, whereas no wavelength deviation was de-

tected with PN. The established response of the detector was

found in a linear fashion with various levels of drug and ab-

sorption response from the detector.
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TABLE 2. Concentration vs absorbance of Pheniramine-Cobalt

Thiocyanate

S# Concn-(	g/mL) Absorbance-(A)

1 25 0.123

2 50 0.498

3 75 0.926

4 100 1.370

5 125 1.778

Fig. 3. Standard Calibration Curve between concentration (	g/mL)

and absorbance (A).

TABLE 3. Assessment of blank, QC
1
Low (36 	g/mL) and QC

2

High (65 	g/mL)

Sample Concn (	g/mL) Absorb (A)
Assessed Concn

(	g/mL)

Blank 0 0 0

QC1 (Low) 35 0.258 35.75

QC2 (High) 65 0.729 65.18



Standard Calibration-curve

By plotting the absorption vs. concentrations (25, 50, 75,

100 and 125 	g/ml) of PN (Table 2), validation of the pro-

posed method was carried out using a blank and two known

concentrations of samples (QC
1
: 36 and QC

2
: 65 	g/mL)

(Table 3). The response of the detector in the form of

absorbance vs. dilutions was recognized to be linear with a

correlation coefficient (0.999) at 628 nm (Fig. 3). Evaluation

of the raw material of PN with the proposed method of anal-

ysis was also found to be adequate and within the official

limits (Table 4).

Limit of detection

The limit of detection for Pheniramine-cobalt thiocy-

anate with our proposed method was 08 	g/mL (Table 4).

The accuracy limit was found to be significant compared to
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TABLE 5. %RSD value determination for the precision parameter.

S. No. Taken in (	g/mL)
Recovered in

(	g/mL)
Percentage Recovered

Mean

Percentage
SD-%age Recovered Percentage RSD

1 70 69.1 98.71

98.29 0.67 0.68

2 70 68.5 97.86

3 70 68.9 98.43

4 70 67.9 97.00

5 70 69.1 98.71

6 70 68.6 98.00

7 70 69.1 98.71

8 70 68.3 97.57

9 70 69.2 98.86

10 70 69.4 99.14

n = 10

TABLE 6. %RSD value determination for the Accuracy parameter

S. No Sol. Strength Qty Spiked
Spiked Qty

Recovered

%age

Recovered
Mean SD % RSD

1 50 2 1.93 96.50 98.49 1.90 1.93

2 50 2 1.91 95.50

3 50 2 1.97 98.50

4 50 4 3.96 99.00

5 50 4 3.92 98.00

6 50 4 3.95 98.75

7 50 6 5.96 99.33

8 50 6 5.91 98.50

9 50 6 6.14 102.33

n = 10

TABLE 4. Linearity parameters of standard calibration curve

Parameters Results

Linearity-range (	g/mL) 25 – 125

Intercept 0.314

Slope 0.016

Solution stability �2 days

Correlation co-efficient 0.999

(% RSD) Intraday repeatability 1.22

(% RSD) Interday repeatability 0.495

Limit of detection (LOD) 8 	g/mL

Limit of quantitation (LOQ) 15 	g/mL

Percentage Mean-recovery (Raw material) 101.033

Percentage Mean Recovery (Standard reference) 99.48



the formerly reported spectrophotometric analysis, where

“LOD” values were higher than the suggested technique.

Limit of quantification

Limit of quantification (LOQ) was recognized

(15 	g/mL) for Pheniramine-cobalt-thiocyanate in a more

accurate form in comparison to reported spectroscopic meth-

ods (Table 4). The LOQ values were recognized to be higher

with reported techniques than with our proposed method.

Evaluation parameters

Specificity

The specificity was calculated by measuring the

absorbance (UV/Vis) of the placebo and diluents used in var-

ious formulations of Pheniramine such as syrups, tablets and

injectables. The statistical data proved that deviation did not

deviate more than ±1 %, which significantly followed the

recommendations of the International Conference on Harmo-

nization (ICH). A number of diluents/placebos were

used—Maize starch, Magnessium-sterate, Lactose, Sili-

con-dioxide, Propyl hydroxyl-benzoate, Sucrose, Ammo-

nium-chloride, Dextromethorphan, Menthol, Diazepam, Glu-

cose, Lorazepam, Sorbitol and Amaranth.

Precision

Repeatability and reproducibility parameters were em-

ployed to evaluate the precision of the suggested method of

analysis. In this regard, the absorbance of 10 replicates of

Pheniramine (70 	g/mL) samples was used simultaneously.

Statistical analysis presented the percentage relative standard

deviation (0.68), which proved to be “good precision” for the

selected method (Table 5).

Accuracy

The accuracy of the proposed method was assessed (trip-

licate) by the comparison of the spiked amount (2, 4 and

6 mg) of the drug vs. the determined amount. Substantial re-

sults such as %RSD (1.93) and mean % recovery (98.49),

were also achieved with this proposed technique (Table 6).

Solution Stability

The calorimetric analysis (proposed method) was em-

ployed to determine the drug concentration after shifting the

blue-color to the organic layer from the aqueous phase. As

per ICH recommendation, the evaluation of the solution’s

stability was compulsory. The analysis of Pheniramine

(35 	g/mL) was assessed by plotting a standard-calibration

curve, which resulted from the absorbance after every six

hour. Results showed that a significant result was noticed af-

ter 3-days of storage, which might be due to the degradation

of the blue color. Moreover, no further color transition was

observed after 1 month but a quantity deficit was noticeable.

It was clear from observations that the drug deficit was negli-
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TABLE 8. Results of the assay on tablets, syrups and injection of

commercially available dosage forms

Brand Name & Dosage form Qty Percentage found ±SD

Tab. “Avil” 50 mg 101.08 � 1.20

Tab. “Eniril” 50 mg 101.97 � 1.13

Tab. “Coldene” 6.25 mg 100.39 � 0.79

Syp. “Avil” 5 mg/mL 100.20 � 1.48

Syp. “Inhistol” 5 mg/mL 102.09 � 1.19

Syp. “Medivil” 5 mg/mL 99.97 � 0.45

Inj. “Afrovil” 25 mg/mL 99.85 � 0.229

Inj. “Alergifen” 25 mg/mL 99.62 � 0.519

Inj. “Ann-Vil” 25 mg/mL 103.34 � 1.07

Inj. “Antivil” 25 mg/mL 102.36 � 0.82

Inj. “Pheniral” 25 mg/mL 100.55 � 0.79

Inj. “Pheniramine” 25 mg/mL 99.78 � 0.66

Inj. “Zafvil” 25mg/mL 102.78 � 0.81

TABLE 7. Stability study of Pheniramine solution after reaction

with Cobalt-thiocyanate

Period

Prepared

concn

(	g/ml)

Absorp-

tion (A)

Estimated

concn

(	g/ml)

%age

concn

Quantity

Deficit

%age

error

0 hr 35 0.246 35 100 0.00 0.00

0.246 35 100 0.00 0.00

0.246 35 100 0.00 0.00

6 hr 35 0.246 35 100 0.00 0.00

0.246 35 100 0.00 0.00

0.246 35 100 0.00 0.00

12 hr 35 0.246 35 100 0.00 0.00

0.246 35 100 0.00 0.00

0.246 35 100 0.00 0.00

18 hr 35 0.245 34.94 99.83 0.06 0.17

0.245 34.94 99.83 0.06 0.17

0.245 34.94 99.83 0.06 0.17

24 hr 35 0.244 34.88 99.66 0.12 0.34

0.244 34.88 99.66 0.12 0.34

0.243 34.87 99.63 0.13 0.37

2 days 35 0.232 34.13 97.51 0.87 2.55

0.232 34.13 97.51 0.87 2.55

0.231 34.12 97.49 0.88 2.58

3 days 35 0.229 33.94 96.97 1.06 3.12

0.229 33.94 96.97 1.06 3.12

0.228 33.9 96.86 1.10 3.24



gible up to the first 12 hours. The absorbance parameters

dwindled after 24 hrs and exhibited a percentage error of

around 0.34%. On days 2 and 3, the calculated percentage er-

ror and quantity-deficit values were 2.55 and 3.12% and 0.87

and 1.06, respectively (Table 7). The stability parameters

rendered a significant picture after a specified period of time.

Evaluation of Commercially Available Products

Various commercially available formulations of

Pheniramine, such as tablets, injections and syrups were

evaluated with the proposed method of analysis. The mean

recovery from 50 mg Avil® tablet was 101.08% and SD was

1.20. Coldene and Enril tablets exhibited a percentage recov-

ery of the drug at 100.39 ± 0.79 and 101.97 � 1.13, respec-

tively. Three randomly selected brands of tablets from the lo-

cal market were quantitatively assessed indicating

102.09 � 1.19, 100.39 � 0.79 and 99.97 � 0.45, respectively.

The commercially available injectables such as Pheniramine

(102.78 � 0.81), Afrovil (99.85 � 0.229), Ann-Vil

(103.34 � 1.07), Alergifen (99.62 � 0.519), Pheniral

(100.55 � 0.79), zafvilare (102.78 � 0.81) and Antivil

(102.36 � 0.82) were magnificently determined with our pro-

posed method (Table 8).

CONCLUSION

This work can easily be adapted by quality control labo-

ratories for the routine analysis of CPN without dependence

on pH adjustment, solvent selection and other associated

problems.
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