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INTRODUCTION

Desorption is a phenomenon whereby a substance is released
from or through a surface. The process is the opposite of
sorption (that is, either adsorption or absorption).This occurs
in a system being in the state of sorption equilibrium between
bulk phase (fluid, i.e. gas or liquid solution) and an adsorbing
surface (solid or boundary separating two fluids). When the
concentration (or pressure) of substance in the bulk phase is
lowered, some of the sorbed substance changes to the bulk
state. In chemistry, especially chromatography, desorption is
the ability for a chemical to move with the mobile phase. The
more a chemical desorbs, the less likely it will adsorb, thus
instead of sticking to the stationary phase, the chemical moves
up with the solvent front. After adsorption, the adsorbed
chemical will remain on the substrate nearly indefinitely,
provided the temperature remains low. However, as the
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temperature rises, so does the likelihood of desorption
occurring. The general equation for the rate of desorption is:

R=rN"

where T"is the rate constant for desorption, Nis the
concentration of the adsorbed material, and I is the kinetic
order of desorption.

Ultrasonication is the irradiation of a liquid sample with
ultrasonic waves resulting in agitation. Sound waves
propagate into the liquid media result in alternating high-
pressure (compression) and low-pressure (rarefaction) cycles.
Sonication is the act of applying sound energy to agitate
particles in a sample, for various
purposes. Ultrasonic frequencies (>20 kHz) are usually used,
leading to  the process  also being known
as ultrasonication or ultra-sonication.
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In the laboratory, it is usually applied using an ultrasonic
bath or an ultrasonic probe, colloquially known as sonicator.

MATERIALS AND METHODS

Paracetamol with purity greater than 99.5% and ultra-high
quality (UHQ) water were used to prepare the agueous
solutions. The Granular activated carbon (GAC) has a BET
surface area of 929 m? g™ and a mean granulometry of 3 mm.
The carbon was pretreated by boiling in ultra-high quality
water for 1 hr and washed thoroughly with UHQ water until
the UV absorbance intensity was equal to zero. Finally, the
washed GAC was dried in an oven at 110°C to constant weight
before use.

HPLC Instrumentation and Conditions:

The analysis was carried out on a HPLC system (Agilent
1220) equipped with UV detector, pressure controlled by
reciprocating pump and operated by Ezechrome Software.
InertsilC18 column (250 mm X 4.6 mm i.d., particle size 5 pm)
was used for separation. Mobile phase used for separation was
mixture containing methanol and water of HPLC grade
(50: 50 v/v). The flow rate was kept at 1.0 ml/min, column
temperature was ambient (25°C), eluents were detected by UV
detector at 205 nm, and the injection volume was 20 pl.

EXPERIMENTAL PROCEDURE:

RECOVERY OF SOLVENTS:

Preparation of mobile phase:

Mobile phase was prepared by mixing 50 volumes of
methanol and 50 volumes of water of HPLC grade. The
mobile phase was ultrasonicated, filtered through 0.45 pum
membrane filter, and degassed.

Preparation of Standard Solution:

Standard stock solution was prepared by weighing accurately
10 mg of paracetamol and dissolved in the 10 ml volumetric
flask and made up volume with mobile phase(1000 pg/ml).
From the above stock solution 1 ml was taken separately and
diluted to 10 ml to obtain a final concentration 100 pg/ml.

PROCEDURE:

Inject 20ul solution into the system and peak was observed,
the eluting solvent and active ingredient from column was
passed through activated charcoal and the resulting solution
was injected into system and there we observe a blank peak
which is nothing but mobile phase peak while the active
ingredient was desorbed in the charcoal and also the
supernatant layer was measured for the absorbance.
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Retention Time

Mobile phase peak
RECOVERY OF ACTIVE INGREDIENTS:

Preparation of 0.1 M NaOH:

Weigh accurately 4 gm of sodium hydroxide pellets (NaOH)
and dissolved in a 1000 ml volumetric flask to get 0.1 M
NaOH.

PROCEDURE:

After confirming the absence of active ingredients in the
supernatant the activated carbon (charcoal) loaded with active
ingredientwas dried underair. Now, to the dried active
ingredient which is present in the charcoal was taken and to
this 0.1 M NaOH was added to determine their effects on
desorption under ultrasonic field at21 kHz, 15.2-38.3W, 1 hr
irradiation.
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Scheme of the experimental set-up for desorption under
ultrasonic field.
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Now after the ultrasonication the resulting solution was taken
and was injected into the HPLC system, the peak was
observed. i.e. paracetamol.

RESULTS AND DISCUSSION

Paracetamol was well- Advanced resolved using mobile phase
composition of methanol and water of HPLC grade
(50: 50 v/v) at flow rate of 1ml/min, UV detection wavelength
205nm and injection volume was 20pl. The HPLC system was
found to best for analysis.

METHOD VAIDATION:

As per ICH guidelines, the method validation parameters
checked were specificity, linearity, precision, accuracy, limit
of detection, limit of quantitation and robustness.
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Specificity

A blank solution (mobile phase) was injected and the
chromatogram showed no inferring peaks at retention time of
the drug. The chromatogram of paracetamol extracted from
the tablet were compared with those acquired from
paracetamol standard, correlation was good (in terms of Rt
and area) indicates specificity of method. Common tablet
excipients like starch, lactose, magnesium stearate were
dispersed in mobile phase, filtered and injected. There was no
interference found.

Linearity and range

Aliquots of standard solutions of paracetamol were taken in 10
ml volumetric flasks and diluted with mobile phase to get final
concentrations in best fit range for paracetamol. Triplicate
injections were made five times for each concentration
separately and chromatographed under the conditions as
described above. The plots of peak area versus respective
concentrations of paracetamol were found to be linear in the
concentration range.

Precision

Precision study was performed to find out intra-day and inter-
day variations. The percent relative standard deviation for
intra-day precision was 99 % for paracetamol and inter-day
precision was 98 % for paracetamol. Both the values were
well within the limit of 2% as per ICH guidelines.

Accuracy
The accuracy was determined by recovery studies. The
recovery studies were performed by standard addition method,
at 80%, 100%, 120% level. Percent recovered was calculated
using regression equation. The percentage recovery were
calculated.

Limit of detection

The limit of detection (LOD) is the smallest concentration that
can be detected but not necessarily quantified as an exact
value.

Limit of quantitation

The limit of quantification (LOQ) is the lowest amount of
analyte in the sample that can be quantitatively determined
with suitable precision and accuracy.

Robustness

Robustness of the method was determined by making slight
deliberate changes in chromatographic conditions like 1%
change in ratio of mobile phase constituents, 1nm change in
detection wavelength and 0.05% change in flow rate. It was
observed that there were no marked

150

Changes in the chromatogram. It suggests that the developed
method is robust.

CONCLUSION

In this work the feasibility for the use of ultrasound for
desorption of paracetamol from activated carbon. Both types
of sorbents showed an enhancement in desorption rate in the
presence of ultrasound at 40 kHz that was greater than that
observed in the nonsonic case. However, activated carbon
showed a tendency to be pulverized under the action of
ultrasound at 40 kHz. At a higher frequency of 1.44 MHz, the
pulverization of carbon was prevented and a sufficient
enhancement in desorption rate was obtained. Hence the
developed RP-HPLC method for the determination of
paracetamol can be used for routine analysis of dosage form.
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