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ABSTRACT

Lumateperone Tosylate is the Non-Pharmacopeial Anti-Psychotic drug which is used for the
treatment of schizophrenia. A simple, precise, and cost effective UV-Spectrophotometric
method was developed and validated for the estimation of Lumateperone Tosylate API. The
absorbance and spectral measurements were done on a double-beam Labindia UV-Visible
spectrophotometer with software UV Win. 1cm quartz cells at wavelength 250 nm and solvent
system used is Methanol: Dimethyl Sulphoxide in the ratio of 70:30. The method is developed
and validated for linearity, precision, robustness, LOD, LOQ. Validation was carried out as per

ICH Q2(R1) guidelines.
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INTRODUCTION

Lumateperone Tosylate is a second-
generation atypical antipsychotic drug used
for the treatment of schizophrenia.
Schizophrenia is a debilitating psychiatric
disorder  characterized by  positive
symptoms, such as hallucinations and
delusions, and negative symptoms, such as
apathy, depression, and deficits in cognitive
functioning [1].
Lumateperone Tosylate is a Non-

Pharmacopeial drug which involves

mechanism of action of simultaneous

modulation of dopaminergic, serotonergic,
and glutamatergic neurotransmission [2, 3].
Lumateperone Tosylate also acts as an
antagonist of serotonin 5-HT2A receptors
and has a 60-fold higher affinity for 5-HT2A
receptors than D2 receptors [3, 4]. Its
dopaminergic actions involve pre-synaptic
partial agonist and post-synaptic antagonist
activity at dopamine D2 receptors [S]. This
dual action at the dopamine D2 receptor is
unique to Lumateperone Tosylate compared

to other antipsychotics.

Figure 1: Structure of Lumateperone Tosylate

Lumateperone Tosylate has the structural
formula as shown in (Figure 1). It is
chemically known as 1-(4-fluorophenyl)-4-
[(10R,15S)-4-methyl-1,4,12-

triazatetracyclo [7.6.1.05,16.010,15]
hexadeca-5,7,9(16)-trien-12-yl]  butan-1-
one;4-methylbenzenesulfonic acid. It has a
molecular formula of C31H36FN304S and a
molecular weight of 565.7. Lumateperone
Tosylate is a White to off-white Powder
which is soluble in Soluble in Organic

Solvents — Ethanol, Dimethyl formamide,

Dimethyl sulfoxide, Methanol.

Literature Survey revealed that the drug has
been estimated by UV [6] and RP-HPLC [6,
7, 8] methods. Moreover, the reported
methods for Lumateperone in bulk and
pharmaceutical dosage form has been
reported till now, but no UV
method for

spectrophotometric

Lumateperone Tosylate is estimated.

Therefore, method development and
validation was carried out through very
basic instrument (i.e. uv
Spectrophotometric). Tosylate is the salt
form of Lumateperone which tends to

overcomes the challenges of the molecule
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solubilization in particular solvent. Hence,
the present work was aimed to develop and
validate a simple, sensitive, precise, and
specific UV Spectrophotometric method for
estimation of Lumateperone Tosylate in its
APL

MATERIALS AND METHODS
Instrumentation

The absorbance and spectral measurements
were done on a double-beam Labindia UV-
Visible spectrophotometer with software
UV Win. lem quartz cells were used for
sample handling. A digital analytical
balance was used for weighing.

Materials and Reagents

Lumateperone Tosylate API was obtained
from Bhisaj Pharmaceutical, Pune as a gift
sample. Methanol and Dimethyl sulphoxide
were procured from local market. All the
chemicals and solvents used were of
analytical grade.

Preparation of standard stock solution
(100pg/ml)

Accurately weighed 10mg of API
Lumateperone Tosylate was taken in clean,
dry 100ml volumetric flask and dissolved in
few ml of Methanol: Dimethyl Sulphoxide
(DMSO)in the ratio of 70:30, and the
volume was made up to 100ml to obtain a
concentration of 100pg/ml.

Selection of Analytical wavelength
Different aliquots (12, 22, 32, 42 and 52 ml)
solution  were

of working standard

transferred to a series of 10 ml volumetric

flasks and then made up to 10ml with
Methanol: DMSO to obtain a concentration
range of 12-52pg/ml. One of the solutions
was scanned in UV range of 200-400 nm
using water as a blank and the wavelength of
maximum absorption was found to be 250
nm and it is selected for further analysis. The
Baseline and UV spectrum of different
solutions was shown in Figure 2 and 3. The
UV spectrum of 32ug/ml solution was
shown in Figure 5.

METHOD VALIDATION

The validation parameters were performed
as per the ICH Q2(R1) Guideline. [9]

1. Linearity

Different aliquots 12, 22, 32, 42, 52 ml of
working standard were transferred to a series
of 10 ml volumetric flasks and then made up
to 10ml with Methanol: DMSO to obtain 12,
22,32, 42, 52ng/ml respectively. Then their
absorbance was measured at 250nm. The
calibration curve was plotted by taking
concentration on X-axis and absorbance on
Y-axis. The calibration plot was shown in
Figure 4. And the optical characteristics and
other parameters were shown in Table 1.

2. Precision

The precision of the method was
demonstrated by intraday and inter-day
studies. In the intra-day study, three
different  solutions of the same
concentrations (32pug/ml) were prepared and
analyzed thrice a day (morning, afternoon,

and evening).
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In the inter-day variation study, the solutions
of same concentration (32pg/ml) were
prepared and analyzed daily for three days,
and the absorbance was recorded. The
results of intra-day and inter-day study were
shown in Table 2.

2.1 Repeatability

The method was determined by performing
the six different solutions of the same
concentrations (32pug/ml) were prepared and
analyzed. The results of repeatability study
were shown in Table 3.

2.2 Intermediate Precision

The method was determined by performing
the same method by using different analysts
at similar operational and environmental
conditions. The results were reported in the
table 4.

3. Robustness

Robustness is the ability of a method to
remain unaffected by small deliberate
variations in method parameters.

It is determined by performing the analysis
at slightly different wavelengths from the
selected  wavelength  of  maximum
absorption. The results were recorded in

table 5.

4. Limit of Detection (LOD)
Limit of Detection (LOD) of the method was
found to be 7.4254pug/ml which is calculated
from the following formula,
LOD=3.3 o/S
Where,
o =Standard deviation of the response of the
analyte,
S = Slope of the linearity plot of the analyte.
5. Limit of Quantification (LOQ)
Quantification limit is the that can be
quantitated reliably with a specified level
of accuracy and precision. LOQ was
found to be 22.5013pg/ml and can be
calculated by the following formula,
LOQ=100/S
Where,
o = Standard deviation of the response of
the analyte,
S = Slope of the linearity plot of the
analyte.
6. Stability
Lumateperone Tosylate API solution was
checked for stability and was found to be
stable at 2-8°C for 24 hrs.
RESULTS AND DISCUSSION

Table 1: Optical Characteristics and Other Parameters

Parameters Results
Absorption Maxima(A max) 250 nm
Beer’s-Lamber’s Range(ng/ml) 12-52pg/ml

Regression Equation (y) 0.0209x+0.0695

Slope (m) 0.0209

Intercept (c) 0.0695

Correlation Co-efficient 0.9997

Limit of detection (LOD) (ng/ml) 7.4254

Limit of quantification (LOQ) (ng/ml) 22.5013
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Figure 2: Baseline of Methanol: Dimethyl Sulphoxide (70:30) Solution
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Figure 3: UV Spectrum of 12-52pg/ml Lumateperone Tosylate Solution
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Figure 4: Calibration Curve of Lumateperone Tosylate
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Figure 5: UV Spectrum of 32pg/ml Lumateperone Tosylate Solution
Table 2: Intra-day and Inter-day Precision Study results
Concentration Intra-day Study Inter-day Study
(32pg/ml) Morning Afternoon Evening Day 1 Day 2 Day 3
Avg. Abs. 0.7322 0.7164 0.7154 0.7347 0.7219 0.7243
SD 0.0111 0.0085 0.0079 0.0118 0.0053 0.0119
%RSD 1.5159 1.1966 1.1106 1.6157 0.7461 1.6527
Table 3: Repeatability Study results
Concentration (ug/ml) Absorbance
32 0.7111
32 0.7201
32 0.7319
32 0.7256
32 0.7318
32 0.7159
Average 0.7227
Standard Deviation 0.0085
%RSD 1.1796
Table 4: Intermediate Precision Study results
Concentration (32pg/ml) Analyst 1 Analyst 2
Mean Abs. 0.725 0.7308
SD 0.0120 0.0052
%RSD 1.6567 0.7201
Table 5: Robustness Study results
Concentration (32pg/ml) At 249nm At 251nm
Mean Abs. 0.7021 0.7379
SD 0.0074 0.0053
%RSD 1.0566 0.7237

The UV spectrum of 32ug/ml Lumateperone
Tosylate solution was shown in Figure 2.
From this spectrum 250 nm was selected as
the wavelength of maximum absorption (A
max).

The linearity of the method was found to be
within the range of 12-52pug/ml with a

correlation coefficient of 0.9997. The
linearity plot was shown in Figure 3.
Precision of the method was determined by
intra-day and

inter-day, repeatability,

intermediate precision studies and the
results were shown in Table 2, Table 3 and

Table 4. The LOD and LOQ of the method
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were calculated as 7.4254 and 22.5013pg/ml
respectively. Robustness was estimated by
performing analysis at slightly different
wavelengths from the actual wavelength of
maximum absorption and the results were
reported in Table 5. Stability was estimated
and drug was found to be stable at 2-8°C for
24 hrs.

CONCLUSION

The proposed UV- Spectrophotometric
method for estimation of Lumateperone
Tosylate in API and its validation was
carried out as per ICH Q2(R1) guidelines.
By studying various parameters and from
those results we conclude that the method is
simple, precise, sensitive, economic, and
specific and can be applied for the
determination of Lumateperone Tosylate in
API. The method was found to be linear in
the specified range. All the required
validation parameters were estimated.
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