Rafidain Journal of Science

https://rsci.uomosul.edu.iq

Vol. 34, No. 1, pp. 28-42/ March, 2025

“3-‘%;4&‘*”

1 pols

OO

Determination of Procaine Hydrochloride by Two Spectrophotometric Methods
in its Pharmaceutical Preparation and Human Blood Serum

Gulan S. Qadir

Nabeel S. Othman Amer Th. Al-Taee

Department of Chemistry/ College of Science/ University of Mosul/ Mosul/ Iraq

p-1SSN:: 1608-9391
e -ISSN: 2664-2786

Article information

Received: 25/5/2024
Revised: 11/9/2024
Accepted: 21/9/2024

DOI:
10.33899/rjs.2025.186493

Corresponding author:
Gulan S. Qadir
gulan.salah22@gmail.com
Nabeel S. Othman
nsn20002004@uomosul.edu.ig

Amer Th. Al-Taee
amerthanon@uomosul.edu.iq

ABSTRACT

Two methods of high sensitivity and simplicity, based on
spectrophotometry, have been proposed for the quantitative analysis
of local anesthetic drug procaine hydrochloride (PROC-HCI) in its
pure state as well as within pharmaceutical formulations and human
blood serum. The first methodology is predicated on the
diazotization of PROC-HCI to its corresponding diazotized form,
employing sodium nitrite under ambient conditions in the presence
of acetic acid. Subsequently, coupling with the 2,5-dimethylphenol
reagent to produce an intense yellow-orange colored azo dye.
Importantly, this dye exhibits a maximum absorption peak at a
wavelength of 466 nm. Beer's law was found to be applicable within
a concentration range from 1 to 15 pg/ml, yielding a determination
coefficient of 0.9997, and molar absorptivity of 2.193x10* I/mol.cm,
Sandell's sensitivity 0.0124 pg/cm? limit of detection 0.105 pg/ml,
and limit of quantification 0.352 pg/ml. The stoichiometric ratio for
the reaction involving coupling diazotized procaine with 2,5-
dimethylphenol was established at 1:1. Employing the suggested
method for the determination of procaine in its dosage form
(injection) and serum sample produced analytical results that were
deemed acceptable within scholarly standards. The second method
depended on the same route of reaction but instead read absorbance
measuring the area under the peak, with a fixing range of
wavelengths 460-480 nm. Beer’s law was applicable in the
concentration range of 0.25 to 20 pg/ml, with a determination
coefficient of 0.9990. Finally, the method was applied to the
injection form of procaine, giving a better recovery. As a
comparison between the two methods, in the second method the
extent of the linear relationship decreased to concentration lower
than the minimum concentration in the first method, and the
recovery by the second method was about 100%.

Procaine HCI, diazotization,
spectrophotometric determination.
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INTRODUCTION

Procaine hydrochloride (PROC-HCI) finds common applications in medical and dental
interventions, where its primary function is to induce temporary numbness or the absence of
sensation in targeted areas of the body (Mahmoud and Taha, 2016). Initially manufactured in 1905,
this medication is often employed as a nerve blocker for minor surgeries like tooth removal because
of its local analgesic properties. It's routinely coupled with penicillin to address bacterial infections.
This substance has gained popularity over cocaine owing to simpler production and sterilization
processes alongside its non-addictive nature. Although it doesn't last as long when compared to
cocaine, it presents significantly lower toxicity levels (Qader et al., 2023). Procaine hydrochloride,
also known as Procaine-HCI, is categorized as a local anesthetic within the amino ester group. It
presents as a white crystalline powder and is identified chemically as "2-(diethylamino) ethyl 4-
aminobenzoate hydrochloride” (British Pharmacopoeia, 2009), its chemical structure shown in Fig.

(2):
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Fig. 1: The chemical structure of Procaine hydrochloride.

M.wt=272.77 g/ mol.

Numerous technigques have been documented in the scientific literature for the quantification
of PROC-HCI in both biological samples and pharmaceutical formulations; enlist capillary
electrophoresis (Yuan and Wang, 2007), flow injection analysis (FIA) (Mahmoud and Taha, 2016;
Carmona et al., 1992; Al-Abachi et al., 2012), high-performance liquid chromatography (He et al.,
2013), UPLC (Savchenko and Georgiyants, 2018), electrochemical analysis, such as differential-
pulse voltammetry (Plotycya et al., 2018; Qader et al., 2023; Haghighian et al., 2023; Zhu et al.,
2021), differential pulse adsorptive stripping voltammetry (Nianbing et al., 2003), potentiometric
titration. (Luminita et al., 2002), ion-pairing flow injection analysis (Luo et al., 1997)
chemiluminescence (Pasekova and Polasek, 2000), spectrophotometric methods (Marin et al., 2019;
Ashour et al., 2009; Chen et al., 2009).

UV-visible spectrophotometry has gained widespread prominence in the field of
pharmaceutical analysis owing to its rapidity, ease of use, and applicability across a diverse array of
substances (Hussein and Othman, 2023; Zakaria et al., 2022; Li et al., 2003; Al-Uzri and Al-Heeti,
2015; Al-Uzri, 2015). As universally acknowledged, pharmaceuticals are mainly composed of
organic compounds exhibiting notable absorption in the ultraviolet range. It is evident that when
examining these substances in the ultraviolet range, interference can arise if other compounds
absorb light at wavelengths closely aligned with those of the substances.

The present study depends on the diazotization coupling reaction, firstly by reading
absorbance, secondly, by studying the area under the peak for the assay of procaine hydrochloride
in pharmaceutical formulation and human blood serum. The primary benefit of our methods was the
shift of the maximum absorption wavelength of procaine from the ultraviolet range to the visible
light range. This alteration enables the determination of procaine within the visible light spectrum.

EXPERIMENTAL
Instruments
Spectral measurements and absorbance readings were meticulously achieved through the
utilization of a SHIMADZU UV-VIS spectrophotometer (UV-1900i), featuring two glass cells with
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a light path of 1 cm. The experimental setup also involved the use of a BEL-Sensitive balance,
ensuring precision and accuracy in the current investigation.

Chemicals and solutions
All chemicals and reagents were of the finest functionality. All reagents from Fluka company.

Sodium nitrite (3.66 x 10° M)

This solution was prepared by dissolving 0.0252 g in 10 ml distilled water, then the mixture
was diluted to 100 ml with distilled water in a volumetric flask, finally it was transferred to a darken
bottle and was used for diazotization of Procaine.

Acetic acid solution (1M)

A few ml of distilled water was added to a 100 ml volumetric flask followed by adding 5.7 ml
of concentrated acetic acid (17.4 M), added distilled water to the markup. This solution was stored
in a dark bottle.

Diazotized PROC-HCI solution (100 pg/ml, 3.66 x 10™ M)

The PROC-HCI solution was prepared by dissolving 0.0100 g of PROC-HCI in 10 ml
distilled water and 5 ml of 1 M acetic acid, then the mixture was transferred to a 100 ml volumetric
flask, and 10 ml of sodium nitrite solution (3.66 x 10 M) was added to the mixture, finally the
volume was completed to 100 ml in a volumetric flask with distilled water.

2,5-Dimethylphenol solution, 4 x 102 M

This solution was prepared by dissolving 0.1250 g of 2,5-dimethylphenol in 2 ml ethanol,
then the mixture was transferred to a 25 ml volumetric flask and marked up with distilled water.
Finally, the reagent transferred to a darken bottle. This solution was prepared every day.

Sodium hydroxide (1M)

To prepare this solution, 100 ml of sodium hydroxide in a plastic vial with a concentration of
10 M was diluted to 1000 ml of distilled water in a volumetric flask. typically stored within a plastic
container.

Pharmaceutical preparation (injection form, 100 pg/ml), diazotized procaine

The contents of 2 powder injections of procaine penicillin (300,000 I.U/injection, equivalent
to 0.295 g) (Jaber Ebne Hayyan company, Iran) and (600,000 1.U/ injection, equivalent to 0.590 g)
(Devapen, Tirkiye), were weighed individually as a total weight.

For Iranian injection, an aliquot quantity, equivalent to 0.0100 g of pure PROC-HCI from the
powder was taken, and dissolved in 10 ml of distilled water then 5 ml of acetic acid (1M) was added
to it, in addition, 10 ml of sodium nitrite (3.66 x 10° M) was added to the procaine injection
powder, finally the all mixture was transferred to a 100 ml volumetric flask and made up to the
mark with distilled water.

For Turkish injection, an aliquot quantity, that equivalent to 0.0100 g of pure PROC.HCI from
the powder was taken, and dissolved in 10 ml of distilled water then 5 ml of acetic acid (1M) was
added to it, in addition, 10 ml of sodium nitrite (3.66 x 10 M) was added to the procaine injection
powder, finally the mixture was transferred to a 100 ml volumetric flask, and made up to the mark
with distilled water. Those mixtures were unstable, so they were prepared at the same day of
measurement.

Human blood serum sample

Specimens of blood were procured from healthy individuals not undergoing procaine-
containing treatments. Following coagulation, the blood samples underwent centrifugation at 4000
rom for 15 minutes, facilitating the separation of serum (Taha and Ali, 2023). The samples
underwent no pre-treatment procedures prior to the analysis.

Method I :
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Spectrophotometric method on the basis of absorbance

Methodology and calibration curve
Added 0.1-1.5 ml of 100 pg/ml diazotized PROC-HCI solution to a series of 10 ml volumetric

flasks, then 1.5 ml of the 2,5-dimethylphenol reagent solution and 2.5 ml of 1M NaOH are added.
The volume was completed to the mark with distilled water and the absorbance of the colored azo
dye solutions was measured at 466 nm against the blank. A linear calibration graph was obtained
over a concentration of 1-15 pg/ml PROC-HCI as shown in Fig. (2), and there is a negative
deviation above 15 pg/ml with molar absorptivity 2.193 x 10* L/mol.cm.
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Fig. 2: Calibration curve for PROC-HCI determination via the suggested method.

(Table 1) contain the values of Sandell’s sensitivity index, LOD, LOQ and other parameters
extracted from calibration curve.

Table 1: Optical characteristics and statistical data from calibration curve.

Variable Optimal

Amax (NM) 466

Linearity range (ug/ ml) 1-15

Molar absorptivity (e, L/mol.cm) 2.193x104

Sandell’s sensitivity (ug /cm?2) 0.0124

Intercept 0.03
Slope 0.0804
Determination coefficient (R?) 0.9997

LOD (ug/ml) 0.105

LOQ (pug/ml) 0.352

RESULTS AND DISCUSSION

Principle of the method
The suggested approach revolves around the diazotization of Procaine hydrochloride in the

presence of sodium nitrite and acetic acid, leading to the formation of a diazonium salt.
Subsequently, this salt undergoes a reaction with the coupling agent, 2,5-dimethylphenol, resulting
in the generation of an orange azo dye characterized by a maximum absorption peak at 466 nm. The
mechanistic details of this process are elucidated as shown in (Scheme 1):
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Scheme 1: Steps of the generation of the produced azo dye. (A) Diazotization reaction step, (B)
Coupling reaction step.

Optimization of the variables:

All factors that affected the intensity of the colored azo dye were investigated by adjusting the
factor under investigation while holding the other factors constant, and the most favorable
conditions were approved.

The first step in the preparation of diazo compounds is the production of the diazonium salt,
which requires an acidic medium; thus, the effect of four acids on the reaction process of 10 pg/ ml

has been investigated and shown in Fig. (3, A), and also the amount of acetic acid was fixed and the
results are in Fig. (3, B).
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Fig. 3: Effect of (A) type and, (B) amount of acetic acid.

As it is obvious from the above Figure that the acetic acid gave the highest absorbance, and
the ideal value of the acetic acid is 2.5 mL, so they were kept for the next experiments.

Effect of 2,5-dimethylphenol amount:

Various quantities ranging from 0.5-2.0 ml of a 2,5-dimethylphenol solution with a
concentration of 4 x 102 M were introduced into a set of 10 ml volumetric flasks. These flasks
already contained varying volumes of diazotized procaine, ranging from 0.25-1.5 ml, along with a

100 pg/ml diazotized PROC-HCI standard solution, corresponding to concentrations of 2.5-15
pg/ml. The outcomes of these combinations are detailed in (Table 2).

Table 2: Effect of reagent amount on the colored azo dye.

Volume (ml) of 2,5-dimethyl phenol Absorbance/ ug/ ml of diazotized PROC-HCI R?2
(4x107 M) 25 5 10 15
0.5 0.172 0.375 0.575 1.152 0.9535
1 0.187 0.401 0.785 1.242 0.9986
1.5 0.255 0.434 0.811 1.368 0.9886
2 0.192 0.383 0.774 1.201 0.9994
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Based on the findings presented in (Table 2), the highest absorbance for the produced azo dye
was observed with 1.5 ml. Consequently, 1.5 ml was chosen for use in the subsequent experiments.
Effect the type and amount of base:

Various bases have been employed as a reaction medium, as shown in Fig. (4), sodium
hydroxide gave high sensitivity, and was used in subsequent experiments.
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Fig. 4: Effect of base type.

Furthermore, the ideal quantity of NaOH was investigated by introducing varying volumes,
ranging from 0.5-3 ml, of a 1M sodium hydroxide solution to a mixture containing 1 ml of

diazotized PROC-HCI and 1.5 ml of 2,5-dimethyl phenol (4x102 M). The findings from this
investigation are documented in (Table 3).

Table 3: Effect of sodium hydroxide amount

Sodium hydroxide (1M) Absorbance / 10 pug / ml of diazotized PROC-HCI
0.5 0.776
1 0.786
15 0.788
2 0.797
2.5 0.846
3 0.764

The data presented in (Table 3) elucidates that the maximum intensity of the colored azo dye
was achieved with a sodium hydroxide (1M) volume of 2.5 ml. Consequently, this specific volume
is recommended for utilization in subsequent experiments.

After optimizing all of the factors the final spectrum was obtained with an acceptable
absorbance as shown in Fig. (5) below:

0.80
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4 0.60~ : \ Dve vs D.W &
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0.40 _

0.20}
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320.00 400.00
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Fig. 5: Final spectrum of the produced azo dye using 10 pug/ml diazotized PROC-HCI.
Stoichiometric ratio:
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Job's (continuous variation), mole, and slope ratio methods were used via using equimolar
solutions of diazotized drug solution and reagent (2,5-dimethylphenol) solution (3.66 x 10 M).

Using Job's method, various drug quantities ranging from 0.5 to 4.5 ml were added to a series
of 10 ml volumetric flasks, and various reagent volumes were added to ensure that the final volume
of the two components in each volumetric flask was the same then 2.5 ml of NaOH (1M) was
added, the volume was completed with distilled water, and the absorbance was read at 466 nm. The
result is in Fig. (6).
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Fig. 6: Plot of Job's method for diazotized PROC-HCI and 2,5-dimethylphenol.

As depicted in Fig. (6), the ratio is equal to 1:1 diazotized PROC-HCI : 2,5-dimethylphenol.

The mole ratio method was additionally executed by introducing different volumes ranging
from 0.25 to 4 ml of the 2,5-dimethylphenol reagent to 1 ml of the diazotized PROC-HCI solution,
maintaining consistent concentrations (3.66x10™ M). The outcomes presented in Fig. (6) validate
the findings derived from Fig. (7).
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Fig. 7: Plot of mole ratio method.
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Slope ratio method also has been worked to expect the final structure of the produced azo dye.
First, it was done by fixing the concentration of diazotized PROC-HCI, and changing the
concentration of the 2,5-dimethylphenol, then the concentration of the 2,5-dimethylphenol was
fixed and diazotized PROC-HCI concentration is changed obtained two linear graphs as shown
below in Fig. (8: A, B):

y =9793.8x + 0.1711
B Abs. L
989

Conc. of Diazotized PROC-HC1 , M 0 000005 00001 0.00015 00002
Conc. of 2,5-Dimethylphenol, M

(A) (B)

Fig. 8: Plot of slope ratio method. (A) Concentration of diazotized PROC-HCI gains absorbance.
(B) Concentration 2,5-dimethylphenol against absorbance.

If we divide slope of Fig. (8, A) by slope of Fig. (8, B) we get the result 1.022, which means
our product is 1:1.

Therefore, according to the obtained results fixed in Figs. (6, 7, and 8), the suggested structure
of the yellow-orange azo dye (Hasan et al., 2020; Hiba and Othman, 2022) as in Fig. (9):
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Fig. 9: Structure of yellow-orange azo dye formed.

Stability constant of the produced azo dye

The stability constant (K) is calculated for the product formed in a 1:1 ratio (diazotized
PROC-HCI:2,5-dimethylphenol) by preparing solutions containing equivalent amounts of
diazotized PROC-HCI and the reagent 2,5-dimethylphenol at a concentration of 3.666 x 10 M of
each. The absorbance of each solution was measured against its blank solution and its absorption
value was expressed in as solutions were also prepared containing the same amount of diazotized
PROC-HCI and an excess amount of 4 ml of 2,5-dimethylphenol and the absorption value here is in
Am, and by applying the following relationship, the degree of disintegration was calculated (Hargis,
1988):

a: degree of dissociation
C: concentration of the product
The results are shown in (Table 4).
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Table 4: The stability constant of the produced azo dye

Absorbance

Amount of 3.66x10* M PROC-HCI (ml) | Conc. of PROC-HCI (M) A A i K (L.mol™)
1.5 5.49x10° 0.754 | 1.050 | 0.281 | 1.658x10°
2.0 7.32x10° 0.913 | 1.201 | 0.239 | 1.820x10°

The average value of the stability constant is 1.7390x10° L.mol ™, and this indicates that the
produced azo dye has very good stability.

Analytical application

The suggested methodology has been employed for the quantification of PROC-HCI in
injection form. The application of this proposed procedure has yielded favorable outcomes in terms
of recovery, accuracy, and precision (expressed as Relative Standard Deviation (RSD%)), as
illustrated in (Table 5).

Table 5: Analytical application for pharmaceutical in dosage form (injection).

Pharmaceutical Amount taken | Amount measured | Recovery | Relative Drug
. RSD % .
preparation pg/ml ug/ml % error % contains (g)

Procaine/ injection 3 2.90 96.6% -3.4% 0.89 0.284
(300 0001U, 0.295 g) 5 5.06 101.2% +1.2% 0.86 0.298
(Jaber Eﬁgﬁ)"'ayya”' 10 9.1 99.1% | -0.9% 0.32 0.292
Procaine/ injection 3 2.96 98.6% -1.4% 0.94 0.581
(600 0001U, 0.590 g) 5 5.01 100.2% +0.2% 1.21 0.591
(Devapen, Tirkiye) 10 9.94 99% -0.6% 0.49 0.584

Standard addition method

The standard addition method was also used to estimate the drug content in the injection
ampoule to prove that there was no interference with additives used in pharmaceutical industries.
Two concentrations of 5 and 7 pg/ml were taken from the solution of the pharmaceutical drug
procaine penicillin for the ampoule, followed by adding different concentrations of the drug
solution of procaine under study in its pure form, provided that it does not exceed the maximum
estimate range in the calibration curve, noting that one of the volumetric bottles should contain only
a known concentration of the pharmaceutical solution without the pure compound. These additions
were made to two series of 10 ml volumetric bottles. The additions were made according to the
optimal conditions, and the absorbance of the solutions was read against the blank solution. At the
wavelength of 466 nm, Fig. (10) and (Table 6) show the results we obtained.
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Fig. 10: Standard addition method curve for the determination of PROC-HCI (injection). (A) Iranian
company, (B) Turkish company.
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Table 6: Standard addition method for the determination of PROC-HCI.

Pharmaceutical preparation Amount taken (ug/ml) Recovery% Drug contains (g)
Procaine / injection (3000001U, 0.295 g) 5 103.8% 0.3062
(Jaber Ebne Hayyan company, Iran) 7 98.7% 02911
Procaine / injection (6000001U, 0.590 g) 5 100.2% 0.5911
(Devapen, Tlrkiye)
7 100.1% 0.5905

Application for blood serum

Procaine hydrochloride was determined in the blood serum sample by adding 0.2 ml of the
blood serum, then 0.5 ml and 1 ml of 100 pg/ml diazotized PROC-HCI with the optimal values of
2,5-dimethylphenol and 1M NaOH solutions (Table 7).

Table 7: Analytical application for procaine in human blood serum.

Amount added pg/ml Amount measured pg/ml Recovery % Relative error % RSD %
5 4.98 99.6% -0.4% 2.26
10 9.98 99.8% -0.2% 2.37

The outcomes obtained from the suggested method validate its precision and accuracy in
retrieving data from a serum blood sample. The recovery range, falling within 99.6-99.8%, attests
that the proposed method is proficient in recovering the majority of data from a serum blood
sample. This substantiates its efficacy and establishes it as a dependable solution for data recovery.

Method I1:
Studying area under the peak

By using the same optimum conditions that indicated previously peak areas were read instead
of absorbance, by selecting and fixing a range of wavelengths from 460-480 nm in which the
maximum absorption is included. The Fig. (11) below shows the spectrum of the azo dye and the
selected area under the peak used in our investigation.

P.A 1.0ml - RawData
1.00 T T

0.50 .
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0.20 .

0.00 !

310.00 400.00 600.00
nm

Fig. 11: Spectrum of the colored azo dye, showing area under the peak.

Methodology and calibration curve

0.025-2 ml of 100 pg/ml of diazotized PROC-HCI was added to a series of 10 ml volumetric
flasks, then 1.5 ml of 4x102 M of 2,5-dimethylphenol was added to them, finally 2.5 ml of 1M
NaOH solution was added. The volume was completed to the mark with distilled water and the peak
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area of the colored azo dye solutions was measured at 460-480 nm against the blank solution. A
linear calibration graph was obtained over a concentration of 0.25-20 pg /ml diazotized (PROC-
HCI), as shown in Fig. (12) with molar absorptivity 8.919x103 L/mol.cm, and Sandell's sensitivity
index equal to 0.030 pg/cmz.

0.7
@
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g 05 ’___‘n'
j - " y=0.0327x +0.0048
K -
« 03 R2=0.9991
o 0.2 »
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0.1 =
o ®
0 5 10 15 20 25
Concentration

Fig. 12: Calibration curve between concentration and peak area.

Analytical application

The suggested methodology has been employed for the quantification of Procaine in injection
form. The application of this proposed procedure has yielded favorable outcomes in terms of
recoveries, accuracy (expressed as Relative error %), and precision (expressed as Relative Standard
Deviation (RSD%)), as illustrated in (Table 8).

Table 8: Analytical application for pharmaceutical in dosage form (injection), using peak area.
Pharmaceutical Amount taken | Amount measured Recovery Relative RSD Drug
preparation (ug/ml) (pg/ml) % error % % contains (g)
o 5.0 4.96 99.20% -0.8% 2.06 0.2926
Procaine/ injection
(3000001U, 0.2959) 10.0 9.93 99.30% | -07% | 1.02 | 0.2929
(Jaber Ebne Hayyan
company,lran) 125 12.38 99.04% -0.96% | 0.415 0.2921
o 5.0 5.0 100.00% 0% 1.67 0.5900
Procaine/ injection
(600000 1U) 0.590 g 10.0 10.0 100.00% 0% 081 | 05900
(Devapen, Tirkiye)
125 12.47 99.70% -0.3% 0.66 0.5882

Standard addition method

The standard addition technique also has been employed to calculate procaine drug quantity,
ensuring there was zero interferences with pharmaceutical industry additives. Two different
concentrations of procaine penicillin (5 and 7 pg/ml) from the pharmaceutical solution for injection
ampoule, augmented by various proportions of pure-form studied diazotized PROC-HCI under one
condition: It should not surpass the highest estimation range on our calibration graph. It’s worth
noting that at least one volumetric flask had a known amount of pharmaceutical formulation without
its standard compound as a reference in this experiment. These insertions took place into dual series
within 10 ml volumetric flasks, with optimal conditions defined priory. Absorbance readings were
performed against blank solutions, in which visible at a wavelength of 466 nm. Figures reflecting
results have been shown in Fig. (13), and (Table 9).
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Fig.13: Standard addition method curve for the determination of procaine (injection). (A) lranian
company, (B) Turkish company.

Table 9: Standard addition method for the determination of procaine.

Pharmaceutical preparation Amount taken (ug/ml) Recovery % Drug contains (g)
Procaine / injection (300000 1U, 0.295 @) 5 100.0% 0.290
(Jaber Ebne Hayyan company, Iran) 7 102.0% 0.300
Procaine / injection (600000 1U, 0.590 g) 5 101.0 % 0.595
(Devapen, Turkiye)
7 100.5% 0.592

Comparison of the methods

Some analytical variables of the two proposed spectrophotometric methods for the
determination of PROC-HCI were compared with each other using different reactions, reagents, and
conditions. The results are in (Table 10).

Table 10: Comparison of some of the analytical variables of the two proposed methods with literature
method for estimation of PROC-HCI.

Parameter Method | Method 11 Literature method
Diazotization and Diazotization and o .
Method/ Measurement coupling/ Abs.* coupling/ AUC** Diazotization and coupling
Reagent used 2,5-Dimethylphenol 2,5-Dimethylphenol Phenol
Wavelength (nm) 466 460-480 450
Product colour Yellowish-orange Yellowish-orange Yellow
Beer’s law range (pg/ml) 1-15 0.25-20 2-22
Molar absorptivity 2.193 x 104 8.919 x 10° 2.469 x 10°
(L.mol™.cm™)
Sandell’s index (ug/cm?) 0.0124 0.030 11.045 x 10°®
Determma?lgg) coefficient 0.9997 0.9990 0.9966
LOD (pg/ml) 0.105 1.2931
RSD% 0.324-1.215 0.415-2.060

*Absorbance, **Area under the curve

According to the results of the comparison table, the sensitivity of the method used for
comparison is higher than the two proposed methods, but the two methods are no less important
than the comparison method and have an application scope with analytically satisfactory results.
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CONCLUSIONS

Two sensitive, simple, and cost-effective methods are proposed for the quantification of
procaine, involving the coupling of diazotized PROC-HCI with the 2,5-dimethylphenol reagent
under alkaline conditions. The first method has been adeptly applied for the assay of procaine in its
formulation (injection), and also in human blood serum. In addition, area under the peak was
studied and applied to pharmaceutical formulation of procaine. The second method showed more
enhancement in the recovery and expanded the linearity range of the calibration curve. The results
obtained affirm the absence of interference in the commercial dosage form, further attesting to the
method's reliability and specificity. Consequently, it can be deduced that the developed method is
well-suited for the routine analysis of procaine.
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