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ABSTRACT

RP-HPLC method developed is a simple, precise and functional technique for the calculation
of amount of Quetiapine fumarate from marketed tablets and bulk form. The RP-HPLC analysis was
carried out on Hyper chrome ODS-BP 5pm column (4.6mmx200mm) using a mobile phase 0.1%
Orthophoshoric acid and Acetonitrile (80:20v/v) with pH 5.5. Quetiapine fumarate quantified by using
UV detector at 210nm. The retention time of the Quetiapine fumarate was found to be 2.6 minute.
The linearity of the drug concentration ranges from 20-400ug/mL. The detection and quantification
limits were intended at 3.70ug/mL and 12.35ug/mL. The precision, accuracy, specificity, robustness

and degradation studies were validated.
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INTRODCUTION

Quetiapine Fumarate is an Anti-psychotic
agent and Anti depressive agent. It is designated
chemically as a 2-[2-(4-Dibenzo [b, f]'# thiazepin-11-
yl-1-piperazinyl) ethoxy] ethanol. The drug’s solubility
is in methanol, Ethanol, Water and higher soluble
under acidic condition with pKa value-15.12 and 7.02
strongly basic PKa, half-life 6 h protein binding-83%,
route of administration is oral, metabolism in liver and
excretion by kidneys. The entire work was planned
according to the ICH guidelines'. HPLC methods
were reported in various journals-assay method?,
stability indicating method?, isocratic method*,

and other RP-HPLC methods were taken into
consideration for this study®'2. Many UV methods
also exist for the estimation of Quetiapine, which
one is referred in this context's.

Methodology
Preparation of standard solution for system
suitability

Accurately weighed 10 mg of Quetiapine,
transferred into volumetric flask of 10 mL capacity
and required quantity of mobile phase (0.1% OPA:
ACN 80:20v/v) used to make up to the mark. The
solution sonicated to be affirmative that the drug
was dissolved. This solution was marked as the
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stock solution. Further, pipetted out 2 mL from
the stock solution into a volumetric flask of 10 mL
capacity and addition of mobile phase till the mark,
cyclomixer was used to make sure that the drug
dissolved completely, filtered through the 0.45 pm
Polytetrafluoroethylene membrane filters. The final
concentration was 200 pg/mL.

In system suitability, 6 optimized
concentrations were prepared, injected and noted
the peak responses. Finally noted the areas,
retention time, and theoretical plates of the all
injections and compared with the limits.

Preparation of blank solution or Mobile phase

The preparation of mobile phase
mainly consisted of two steps-firstly, 0.1 mL of
orthophosphoric acid was taken by using 1 mL of
calibrated pipette and dissolved in 100 mL of HPLC
water and secondly, the mobile phase was prepared
by using 0.1% Orthophosphoric acid and Acetonitrile
in the ratio of 80:20v/v into calibrated volumetric
flask, the pH was adjusted to 5.5 by using dilute
sodium hydroxide solution.

Preparation of standard solution

The preparation of standard solution also
discussed on system suitability parameter. Six
optimized concentrations were prepared, injected
and noted the peak responses.

Sample solution preparation

Weighed 10 Quetiapine tablets and then
calculated the average weight of each tablet.
Accurately, weighed tablet powder obtained from the
crushed tablets, equivalent to 10 mg (20.8 mg) was
emptied into volumetric flask (10 mL) and made up to
the mark with the aid of mobile phase. Mixed well and
then sonicated for dissolution and filtered it through
0.45 pm filter. Six optimized concentrations were
prepared, injected and noted the peak responses.

Preparation of linearity concentrations

From the stock solution pipetted out 0.2
mL (20 pg/mL), 1.1 mL (110 pg/mL), 2 mL (200
pg/mL), 3 mL (300 pg/mL), 4mL (400 pg/mL) were
transferred into 10 mL of different volumetric flasks
and mobile phase added up to the mark of volumetric
flask. These concentrations were filtered through
0.45 pL filter. Into the chromatographic instrument,
injected each concentration and then measured the
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peak area. A graph was plotted with peak areas on
X-axis and concentration on Y-axis. The correlation
coefficient was calculated.

Intra—day precision

From the stock solution 6 optimized
concentrations (200 pg/mL) were prepared and
these optimized concentrations were injected the
solutions for six times and measured the areas for all
injections. From these replicate injections measured
the %RSD and it was found to be within the specified
limit %RSD<2%. These replicates were injected
within a day, like morning, afternoon and evening.

Inter—day precision

For the evaluation of the inter—day precision
were injected on three different days Every day 6
optimize concentrations were freshly prepared and
the %RSD was compared less than 2.

Preparation of 50%, 100%, 150% solutions for
accuracy

From the sample solution pipetted out 1
mL (50%) 100 pg/mL, 2 mL (100%) 200 pg/mL,
3 mL (150%) 300 pg/mL into different 10 mL of
volumetric flask and addition of mobile phase up to
the mark was carried out. Thoroughly shaken using
cyclomixer, passed through the 0.45 micron filter.

Preparation of LOD solution (3.70 pg/mL)

The 100% concentration of sample solution
preparation was already discussed in the subtitle
accuracy parameter. From the 100 pg/mL solution
pipetted out 0.037 mL into volumetric flask (10 mL)
and then diluted(with mobile phase) as usual to the
required mark. Shaken vigorously to dissolve, then
made to pass through the 0.45 micron filter, injected
and checked the detection limit.

Preparation of LOQ solution (12.35 pg/mL)

From the 100 pg/mL of sample solution,
pipetted out 1.23 mL transfered into 10 mL of
volumetric flask and mitigated with the mobile phase
to required mark. Mixed well then allowed to pass
through the 0.45 micron filter, injected and checked
the quantitation limit.

Robustness

Robustness was conducted on different
flow rates, different wave lengths and different
ratio composition of mobile phase. The optimized
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concentration of sample (200 pg/mL) was prepared
and analyzed by using the varied flow rates, like
0.6 mL/min, 0.8 mL/min and 1 mL/min, different
wavelengths 208nm, 210nm and 212nm and
different mobile phase composition. The flow
rate varied+2 to normal flow rate and also
wavelengths+2, mobile phase composition ratios
were +10. When compared with normal conditions.
In robustness %assay calculated between the
ranges of 98-102%.

RESULTS AND DISCUSSION:
Establishment of wave length

A solution of Quetiapine (200 pg/mL) was
used to know the max. 0.1% OPA: ACN 80:20v/v

was used as diluents. The max was at 210nm and
was used in the entire project work.

Fig. 1. UV-Spectrum

Fig. 2. Blank chromatogram

Fig. 3. Optimised chromatogram

Analytical Method Validation

Table 1: System suitability
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S.No Standard area  Theoretical plates  Tailing factor
1 5786394 3700 1.71
2 5750574 3787 1.73
3 5792625 3767 1.74
4 5703694 3752 1.72
5 5698380 3765 1.74
6 5680105 3764 1.71
Average 5735329 3756 1.73
Standard 48086 29.59 0.01
deviation
%RSD 0.838 0.788 0.799
Table 2: Linearity
S. No Concentration(ug/mL) Area of the peak
1 20 1055037
2 110 3395819
3 200 5684881
4 300 8488555
5 400 11090213
Fig. 4. Linearity of Quetiapine
Table 3: Inter—day precision
S. No Sample Sample %Assay
weight peak area
1 20.8 mg 5671040 98.88
2 20.8 mg 5743372 100.14
3 20.8 mg 5681301 99.06
4 20.8 mg 5693297 99.27
5 20.8 mg 5722491 99.78
6 20.8 mg 5678031 99.00
Average 5698255 99.35
Standard deviation 28582 0.50
%RSD 0.502 0.50
Table 4: Intra—day precision
S. No Sample Sample %Assay
weight peak area
1 20.8 mg 5771040 100.62
2 20.8 mg 5693372 99.27
3 20.8 mg 5681301 99.06
4 20.8 mg 5683297 99.09
5 20.8 mg 5682491 99.08
6 20.8 mg 5678031 99.00
Average 5698255 99.35
Standard deviation 36028 0.63
% RSD 0.632 0.63
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Table 5: Accuracy

S.No  Spiked level(%)  Sample weight(mg) Sample area  pg/mL added pg/mL found  %Recovery  %Mean recovery
1 50 10.4 2871543 99.18 100.14 100.97 99.33
2 50 2873096 99.18 101.19 101.02
3 50 2876831 99.18 100.32 101.15
4 100 20.8 5667890 198.35 197.65 99.64 100.47
5 100 5787744 198.35 201.83 101.75
6 100 5688744 198.35 198.38 100.01
7 150 31.2 8529045 297.53 297.42 99.96
8 150 8599960 297.53 299.89 100.79 99.79
9 150 8548159 297.53 298.09 100.19

Table 6: Robustness s
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SUMMARY

Precise, specific, more rapid, subtle,
financial and reproducible, isocratic reverse
phase HPLC method developed and validated
for quantitative determination of Quetiapine
in pharmaceutical dosage form and in API.
The HPLC method was validated for linearity,
accuracy, specificity, precision, range, LOD
and LOQ, Rugged and Robustness as per ICH
guidelines. Stability studies were also performed

to determination the stability time period of test
and standard solutions.

In HPLC developed method less and
simple mobile phase composition with 0.1% OPA:
ACN in the ratio of 80:20v/v and pH adjusted
to 5.5 with retention time 2.6. All replicates
were analyzed and detected at 210nm with UV-
detector. The method was found to be linearity
concentration range from 20 pg/mL to 400 pg/
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mL. The correlation coefficient was found to be
0.999. The accuracy of method was performed
at 50%, 100%, 150% to analyte concentration
and %recovery was found to be 99.33%,
100.47%, 99.79% respectively. The range of
the method was performed at lower and higher
concentration from accuracy studies and obtained
results represents the developed HPLC method
was precise and accurate. System suitability
parameters were performed when deliberate
experimental changes like mobile phase flow
rate, buffer pH, mobile phase composition to
the selected method and obtained results were
well accepted with accepted criteria. The results
LOD and LOQ were found to be 3.70 pg/mL and
12.35 pg/mLrespectively. In degradation studies
the method was able to detect the drug and was
within the prescribed limits, without any inference
of degradants.

CONCLUSION

Thusthe proposed analytical method was
simple, selective, rapid, precise, accurate, and
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financially feasible. The established analytical
RP-HPLC technique was robust, rugged, and
well-organized and represents specific
procedure for quantitative determination of
Quetiapine in bulk as well as in pharmaceutical
dosage form. RP-HPLC method was successfully
applicable for regular analysis of Quetiapine
in quality control laboratories by following
ICH guidelines. The developed method has
advantage of short analysis time; cheaper
solvents as well as less toxic solvents were
used as mobile phase. The method also has
wide concentration range to quantify.
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