ISSN : 0974 - 7419 Volume 11 Issue 11,12

Analytical CHEMISTRY

Trave Srience Ine. A Tudéan Jearnal
— Full Paper

ACAIJ, 11(11,12), 2012 [363-367]

Rever se phase HPL C method for the smultaneous estimation of
lidocaine HCI, Prednisolone acetate and Dimethylsulfoxide
in a pharmaceutical gel formulation

Safeena Sheikh™, Suhail Asghar?, Showkat Ahmad*, Anwar Daud?
'Unijules Life Sciences Ltd, B#34, 35 MIDC Kalmeshwar, Dist- Nagpur, MS, (INDIA)
2ZIM Laboratories Ltd, B#21/22 M1DC K almeshwar, Dist- Nagpur, M'S, (INDIA)
E-mail: ard@unijules.com; resear ch@unijules.com
Received: 27" April, 2012 ; Accepted: 27" May, 2012

ABSTRACT KEYWORDS
A simple, fast and reliable reverse-phase high-performance liquid chro- DM SO Dimethyl
matographic (HPLC) method was developed for the assay of Lidocaine sulfoxide (DM SO);
HCI, Prednisolone acetate and Dimethylsulfoxide in a pharmaceutical gel Prednisolone acetate (PA)
formulation. Separation was achieved in a PrincetoneSPHRE 100 C18 and Lidocaine HCI (LH);
column (250mm X 4.6mm, 5p), using a mobile phase consisting of Ace- HPLC-UV:
tonitrile: Potassium dihydrogen phosphate (0.01M) adjusted to pH 7.0 Assay;
with triethylamine, in the ratio 54:46 (v/v) and aflow rate of 1.0mL/min. Method validation.

The detection was made with a UV detector measuring at the maximum
for the compound. The validation study demonstrated that the method
was precise, accurate and linear over the concentration range of analysis
with alimit of detection for Dimethylsulfoxide, Prednisolone acetate and
Lidocaine HCl was 5.0pg/ml, 10.5pg/ml and 50.0pg/ml respectively. The
limit of quantification for Dimethylsulfoxide, Prednisolone acetate and
Lidocaine HCI was found to be 20.0pug/ml, 35.0pg/ml and 180.00pg/ml
respectively. Linear regression analysis for Dimethylsulfoxide, Predniso-
lone acetate and Lidocaine HCI was found in the range of 25-200pg/ml,
30-230pug/ml and 100-1000ug/ml gave correlation coefficients higher
than 0.995 for all the three analytes. The method developed was applied
to the analysis of Lidocaine HCI, Prednisolone acetate and Dimethylsul-
foxide in a pharmaceutical gel formulation.

© 2012 Trade Science Inc. - INDIA

INTRODUCTION and leisure horse). It is easily absorbed, providing

rapid and effective local anti-inflammatory action

The product is an effective topical preparation and pain relief.It is used for the treatment of mus-

for the treatment of musculoskeletal conditionsin culoskeletal injuries’®'? in target animals like
horses™ (all types of horses like racehorse, sports  synovitis, tendonitis®”, osteitis, arthritis®, os-
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teoarthritis, arthrosis, soft tissue swellings, hard
lumps, callus and corns, muscle strains and pulled
muscles.

Prednisolone Acetate> 2% is a white or al-
most white crystalline powder belongs to gluco-
corticoids'™™  having molecular formula
C23H3006 and molecular weight 402.5. Practi-
caly insoluble in water, slightly solublé? in
ethanol (96 per cent) and in methylene chloride. It
is aso caled as 11b, 17-Dihydroxy-3, 20-
dioxopregna-1, 4-dien-21-yl acetate.

Figure 1l : Chemical structure of prednisolone acetate.

Lidocaine Hydrochloride™" ¥ s |ocal an-
aesthetic; Class | antiarrhythmic it is a white or
almost white, crystalline powder having molecu-
lar formula as C14H22N20, HCI, H20 and mo-
lecular weight as 288.8.It is very soluble in water,
freely soluble in ethanol (96 per cent). Melting
pointis 74 °C to 79 °C.
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Figure2: Chemical structure of lidocaine hydrochloride.
Dimethyl Sulfoxide 3> js a colorless liquid
or colorless crystal it is hygroscopic in nature; mis-
cible with water and with ethanol (96 per cent). It

has relative density1.100 to 1.104 with a refractive
index 1.478 to 1.479 and freezing point 18.3°C.
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Figure3: Chemical structure of dimethyl sulfoxide.

MATERIAL AND METHODS/®0113

The formulation is stable throughout the ex-
periment and remained stable for 2years.

Acetonitrile (HPLC grade) and Potassium di-
hydrogen phosphate were procured from Merck’’.

I nstrumentation and chromatogr aphic conditions

The method was performed on a JASCO sys-
tem consisting of solvent delivery module PU-
2089, Ultraviolet-visible spectrophotometric de-
tector module UV-2075 plus, and system control-
ler module as Borwin with a rheodyne injection
valve with a 20ul loop attached. Isocratic Chro-
matographic separation were carried out in a
stainless steel PrincetoneSPHRE 100 C18 column
(250mm X 4.6mm, 5p), with Acetonitrile: Potas-
sium dihydrogen phosphate (0.01M) adjusted to
pH 7.0 with triethylamine, in the ratio 54:46 (v/v)
and a flow rate of 1.0mL/min. The mobile phase
was filtered through 0.45um Millipore membrane
filter and degassed. The determination was per-
formed with UV-Vis detector set at 261nm.

Preparation of standard solution

Stock solution for prednisolone acetate and di-
methyl sulfoxide

Weigh accurately about 46 mg prednisolone
acetate and transfer to 50 ml volumetric flask, add
20 ml Dimethyl sulfoxide and make up the vol-
ume with purified water.

Standard solution

Weigh accurately about 23 mg Lidocaine Hy-
drochloride and transfer to 100 ml volumetric
flask, add 50 ml purified water and 5ml stock so-
lution and make up the volume to mark with puri-
fied water.

Sample solution

Take about 2.5 g sample in 100 ml volumetric
flask, add 50 ml water and shake. If foam is pro-
duced allow it to settle and make up the volume
with purified water and shake well.

Procedure

Filter both Sample and Standard Solution with
0.2 micron filter paper and inject 20 microlitres.
Calculate the result by comparing peak arearatio
from the sample with that from the standard
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preparation. Determine the weight/ml and calcu-
late the result accordingly.

Method validation

The method was validated in accordance with
International  Conference on Harmonization
guidelines (ICH) for validation!®**%3 of analyti-
cal procedure.

Analysis of sample (in house sample) was car-
ried out using the above method and the result are
tabulated in TABLE 1.

TABLE 1: Analyssof sample (in house sample) wascarried
out using theabove method and theresult aretabulated.

Contents L a&dw(;l/sl m Slignupr:g*
Dimethyl Sulfoxide 88.0%v/v 89.25%v/v
Prednisolone Acetate 0.2%w/v 0.208%w/v
Lidocaine HCI 1.0%w/v 0. 96%w/v

Linearity

Linearity is studied to determine the range
over which analyte response is a linear function of
concentration. This study was performed by pre-
paring standard solutions at different concentra-
tions and anaysis was performed in triplicate.
The calibration plots for the proposed method
were obtained over the range of 25-250ug/ml(25,
50, 100, 150, 200, and 250) for DMSO, 30-
230ug/ml (30, 60, 90, 120, 150, 180, and 230) for
Prednisolone acetate and 100-1000ug/ml (100,
200, 400, 600, 800, and 1000) for Lidocaine HCI.
The responses were measured as peak area. The
calibration curves were obtained by plotting peak

——  Fyf] Peper

area against concentration.

Limit of detection (LOD) and limit of quantifi-
cation (LOQ)

The limit of detection and limit of quantifica
tion of the developed method were determined by
injecting progressively low concentration of the
standard solutions using the developed RP-HPLC
method. The LOD of DM SO, Prednisolone ace-
tate and Lidocaine HCI was found to be 5.0png/ml,
10.5pg/ml and 30.0pg/ml respectively. The LOQ
is the smaller concentration of the analyte re-
sponse that can be quantified accurately the LOQ
was 20.0ug/ml, 35.0png/ml and 180.00pug/ml re-
Spectively.

Recovery

To study the accuracy and reproducibility of
the proposed method recovery experiments were
carried out. A fixed amount of pre-analysed sample
was taken and standard drug was added at 50%,
80% and 100% levels. Each level was repeated
three times. The contents of DM SO, Prednisolone
acetate and Lidocaine HCI per gram found by pro-
posed method is shown in the TABLE 2.. The
mean recoveries of DM SO, Prednisolone acetate
and Lidocaine HCI were in the range of 99.49%,
99.74% and 99.93% respectively which shows
thereis no interference from excipient.

Precision

Precision of method was studied by anaysis
of multiple sampling of homogeneous sample.
The precision of analytica procedure expresses

TABLE 2: Results of accuracy experiment.

Amount of Sample Amount of drug added Amount recovered % Recovery
DM SO PA LH DM SO PA LH DM SO PA LH DM SO PA LH
pg/ml  pg/ml  pg/ml pg/ml pg/ml  pg/ml pg/ml pg/ml  pg/ml pg/ml  pg/ml  pg/ml
20 40 250 50 50 50 69.89 89.69 299.80 99.84 99.65 99.96
20 40 250 50 50 50 68.99 88.99 299.91 9855 9888 99.97
20 40 250 50 50 50 69.56 89.99 299.64 99.37 99.98 99.88
20 40 250 80 80 80 98.99 119.81 329.96 9899 99.84 99.98
20 40 250 80 80 80 98.98 119.68 32954 98.98 99.73 99.86
20 40 250 80 80 80 99.99 11999 329.90 99.99 9999 99.96
20 40 250 100 100 100 119.89 139.79 349.92 9990 99.85 99.94
20 40 250 100 100 100 11991 13990 349.88 99.92 99.92 99.96
20 40 250 100 100 100 11986 139.82 34956 99.88 99.87 99.87
Average 9948 99.74 99.93
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the closeness of agreement (degree of scatter) be-
tween a series of measurements obtained from
multiple sampling of the same homogenous sam-
ple under the prescribed conditions. Precision was
investigated by the analysis of six separately pre-
pared samples of the same batch. From this six
separate sample solutions was injected and the
peak areas obtained used to calculate mean and
percentage RSD values. Precision Expressed as %
RSD is given in table which should be less than
2%.(TABLE 3).

TABLE 3 : Precision for DM SO, prednisolone acetate
and lidocaine HCI.

Sample DMSO (%)  PA (%) LH (%)
Sample 1 102.3 103.2 101.6
Sample 2 99.80 100.8 102.2
Sample 3 102.9 101.6 101.0
Sample 4 100.8 103.1 101.3
Sample 5 102.3 101.9 102.7
Sample 6 1015 102.9 102.5
Average 101.6 102.4 101.9
%RSD 1.12% 0.95% 0.67%

Robustness and ruggedness of the method

Robustness

Robustness is a measure of its capacity to re-
main unaffected by small but deliberate variations
in the chromatographic method parameters and
provides an indication of its reliability. This was
done by small deliberate changes in the chroma-
tographic conditions at 3 different levels and re-
tention time of DM SO, Prednisolone Acetate and
Lidocaine HCl was noted. The factor selected
were flow rate, pH and % Acetonitrile in the mo-
bile phase. It was observed that there were no de-
liberate changes in the chromatogram, which
demonstrated that the RP-HPLC method devel-
oped, are robust. Results describein TABLE 4.

Ruggedness

The USP guiddine defines ruggedness as “the
degree of reproducibility” of the test result ob-
tained by the analysis of the same samples under a
variety of normal test condition such as; different
Laboratory, different analyst, different instrument
etc. Here this was done by changing the instrument

Hnalytical CHEMISTRY o

TABLE 4 : Robustness of the method.

Retention time

Factor L evel
DM SO PA LH
Flow rate ml/min
0.9 -0.1 2.182 6.095 10.298
1.0 0 2.233 6.153 10.345
11 +0.1 2.424 6.281 10.432
pH of the mobile phase
5.8 -1 6.099 10.278
6.8 0 2.233 6.153 10.345
7.8 +1 6.215 10.462
% Acetonitrilein the mobile phase
53 -1 2.199 6.089 10.235
54 0 2.233 6.153 10.345
55 +1 2.456 6.243 10.452
TABLE 5: Ruggedness of the method.
DM SO Prednisolone lel_clxcz:alune
Par ameter Ayer age of AcetgteAver age  Aver age
sixvalues  of six values .
of six values
Between Instrument | and |1
Insgrument % Content % Content % Content
I 103.0% 102.3% 97.2%
I 101.0% 103.9% 98.8%
Difference 2.0% 1.6% 1.6%
Between Instrument | and |1
Analyst % Content % Content % Content
I 102.2% 103.3% 99.6%
I 103.5% 101.6% 98.5%
Difference 1.3% 1.7% 1.1%

and anayst. A result, presented in the TABLE 5
indicates that the selected factors are remained un-
affected by small variations of these parameters.

CONCLUSION

The proposed RP-HPLC method allows for
accurate, precise and reliable estimation of Di-
clofenac and Lidocaine in combined semi solid
dosage form. The developed RP-HPLC method
was found to be simple, rapid, selective, accurate
and precise for the concurrent estimation of drugs
in respective of three component dosage form of
Dimethylsulfoxide, Prednisolone and Lidocaine
HCI. The developed method can be used for rou-
tine quantitative simultaneous estimation of Di-
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clofenac and Lidocaine in pharmaceutical prepa-
ration.
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