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ABSTRACT

A fixed dose combination of CLOMIPHENE
CITRATE & MELATONIN is used in ratio of 50
mg: 3 mg as tablet for treatment of female infertility.
A simple, precise, accurate and economical UV
spectrophotometric ~ First ~ Order  Derivative
Spectroscopy and Absorbance Correction Method
were developed and validated for Quantitative
determination of CLOMIPHENE CITRATE &
MELATONIN in Marketed Formulation. First order
derivative spectrophotometric method two Zero
Crossing Points (ZCP) were selected as 234.5 nm for
Clomiphene citrate (CLP) and 249 nm for Melatonin
(MLT). Estimation of CLP was done at 249 nm
(ZCP of MLT) and MLT at 234.5 nm (ZCP of CLP)
respectively. Absorbance Correction Method,
absorbance taken at two selected wavelengths, CLP
was estimated directly at 324 nm and MLT was
estimated at 225 nm (Absorbance deduction) were
CLP have some Absorbance. uv
Spectrophotometric method for CLP & MLT was
found to be linear over the range of 20-60 pg/ml and
1-5 pg/ml respectively for First order derivative
spectroscopic method and Absorbance correction
method.
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I. INTRODUCTION

In ultraviolet spectroscopy, the absorption
or reflectance of the electromagnetic spectrum in the
ultraviolet and nearby visible regions is studied. It is
also  known as UV-Vis, or UV-visible
spectrophotometry. This methodology's inexpensive
cost and ease of implementation make it widely used
in a variety of fundamental and practical
applications. All that is required for the sample to be
considered a chromophore is for it to absorb in the

UV-Vis region. Not only is fluorescence
spectroscopy employed, but also absorption
spectroscopy. The important variables are
wavelength, absorbance, transmittance (%T), and
reflectance (%R), together with the variations in
each over time. clomiphene citrate (2-[p-(2-chloro-
1,2-diphenylvinyl) phenoxy] triethylamine citrate) it
is Freely soluble in methanol, soluble in ethanol,
slightly soluble in acetone, water, and chloroform,
and insoluble in ether and melatonin (N-[2-(5-
methoxy-1H-indol-3-yl)ethyl]lacetamide) it s
Soluble in water (0.1 mg/ml), ethanol (8 mg/ml),
benzene, chloroform, methanol, DMSO, toluene,
and dilute aqueous acid, and very slightly soluble in
petroleum ether. For women who are not ovulating
and are unable to become pregnant, it is effective.
Female infertility is treated with a combination of
melatonin and clomiphene citrate. For women who
are not ovulating and are unable to become pregnant,
it is effective.

1. MATERIALS AND METHODS
. APPARATUS AND INSTRUMENT
UV-Visible Spectrophotometer (Double Beam)
(Shimadzu-1900i, Software- Lab solution) having
matched Quartz cells of light path 1 cm, Weighing
balance (Electronic analytical balance)- (Shimadzu-
0.1mg), Ultra-Sonicator (Athena Technology),
Volumetric Flask — 10 ml (Borosil), Pipettes- 1,5 ml
(Borosil)

. REAGENTS AND MATERIALS
Clomiphene citrate and Melatonin (gift sample from
Akums Drug Pharmaceutical Pvt. Ltd., Delhi.),
Methanol (UV Grade — Thomas Baker, Mumbai).

» SPECTROPHOTOMETRIC CONDITION
e Mode: Scan
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e Scan Speed: Medium

¢  Wavelength range: 200 - 400 nm

e Scale of Absorbance: 0.00 - 2.00 A

e Base line correction: Methanol

> SELECTION OF SOLVENT

Common solvent for both drugs was found

to be methanol as per solubility study. Therefore,
methanol was selected as solvent for UV methods.
In methanol, drugs (Clomiphene Citrate and
Melatonin) give linear spectra at their measured
wavelength. So, Methanol is the preferred solvent.

» PREPARATION OF STANDARD SOLUTION
1. Preparation of CLP standard stock solution
(1000 pg/ml):

10 mg of CLP was weighed and transferred
to 10 ml volumetric flask. It was dissolved in
methanol and volume was made up to the mark with
methanol to give a solution containing 1000 pg/ml.
Aliquot of 2.5 ml from above standard stock solution
was pipetted out into 25 ml of volumetric flask and
volume was made up to the mark with methanol to
give a solution containing 100 pg/ml.

2. Preparation of MLT standard stock solution
(1000 pg/ml):

10 mg of MLT was weighed and
transferred to 10 ml volumetric flask. It was
dissolved in methanol and volume was made up to
the mark with methanol to give a solution containing
1000 pg/ml. Aliquot of 1 ml from above standard
stock solution was pipetted out into 10 ml of
volumetric flask and volume was made up to the
mark with methanol to give a solution containing
100 pg/ml. Aliquot of 2.5 ml from above working
stock solution (100 pg/ml) was pipetted out into 25
ml of volumetric flask and volume was made up to
the mark with methanol to give a solution containing
10 pg/ml.

< FIRST ORDER
SPECTROSCOPIC METHOD
> SELECTION OF WAVELENGTH

Aliquots of 5 ml from working stock

solution of CLP (100 pg/ml) and 3 ml from working
stock solution of MLT (10 pug/ml) were pipette out
and taken into two separate volumetric flasks of 10
ml and volume was made up to mark with methanol
to give a solution containing 50 pg/ml and 3 pg/ml
of CLP and MLT. Each solution was scanned
between 200-400 nm against methanol as blank. The
zero order spectra data was processed to obtain first
order derivative spectrum in the range of 400-200

DERIVATIVE

DOI: 10.35629/4494-0904748758

nm. In first order spectra Zero Crossing Point for
CLP 234.5 nm and 249 nm for MLT. Wavelength
selected for quantitation were 249 nm for CLP (ZCP
of MLT) and 234.5 nm for MLT (ZCP of CLP).

» PREPARATION OF CALIBRATION CURVE

1. Calibration curve for CLP

Calibration curve for CLP consisted of five
different concentrations of standard solution of CLP
ranging from 20-60 pg/ml. The First derivative
(da/d,) spectra of all these solutions were obtained
by transformation of zero order spectra of every
solution. da/d; absorbance at 249 nm (Zero Crossing
Point of MLT) was computed and the plot of da/d,
absorbance vs. concentration was plotted and
regression equation was obtained.

2. Calibration curve for MLT

Calibration curve for MLT consisted of
five different concentrations of standard solution of
MLT ranging from 1-5 pg/ml. The First derivative
(da/d,) spectra of all these solutions were obtained
by transformation of zero order spectra of every
solution. da/d, absorbance at 234.5 nm (Zero
Crossing Point of CLP) was computed and the plot
of da/d, absorbance vs. concentration was plotted
and regression equation was obtained.

» VALIDATION OF METHODS
Parameters to be considered for the validation of
method are:
1. Linearity
The linearity response was determination by
analyzing 5 independent levels of calibration curve
in the range of 20-60 pg/ml for CLP, 1-5 pg/ml for
MLT (n=5).

2. Precision
A. Repeatability

Repeatability of Developed method was
assessed by analyzing50 pg/ml, 3 pg/ml of CLP and
MLT solution was six times (n=6) and % R.S.D. was
calculated.

B. Intraday precision (n=3)

Intraday Precision assessed analyzing by
40, 50 and 60 pg/ml of CLP and 2, 3 and 4 pg/ml of
MLT of same batch Solution for three times (n=3)
on the same day within short interval of time and %
R.S.D. was calculated.
C. Interday Precision (n=3)

Interday Precision assessed analyzing by
40, 50 and 60 pg/ml of CLP and 2, 3 and 4 pg/ml of
MLT of same batch Solution for three times (n=3)
on three different days and % R.S.D. was calculated.
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3. Accuracy (n=3)

Tablet mixture of 50 mg equivalent of CLP
was taken into 10 ml of volumetric flask. Methanol
was added and sonicated for 2-3 mins and volume
was made up to mark with methanol. Filtered the
through Whatman filter paper no. 42. Thus, resulting
solution gave pg/ml of CLP and 1000 pg/ml of
MLT. From the above solution, 1.0 ml was pipette
out and transferred to 10 ml volumetric flask and
volume was made up to mark with methanol in order
to give a solution containing CLP (50 pg/ml) + MLT
(3 pg/ml).The amount of CLP and MLT was
calculated at each level (80%, 100% and 120%) and
% recoveries were computed.

4.LOD and LOQ

The LOD (Limit of Detection) was estimated from
the set of 5 calibration curves that were used to
determine linearity of the method. The LOD was
calculated by using the formula:

LOD =3.3 x S.D./Slope

Where, S.D. = Standard deviation of the Y-
intercepts of 5 calibration curves

Slope = Mean slope of 5 calibration curves

The LOQ (Limit of Quantitation) was estimated
from the set of 5 calibration curves that were used to
determine linearity of the method. The LOQ was
calculated by using the formula:
LOQ=10xS.D./Slope

Where, S.D. = Standard deviation of the Y-
intercepts of 5 calibration curves

APPLICABILITYOF FIRST ORDER
DERIVATIVE METHOD

Tablet powder equivalent to about 50 mg
CLP, 3 mg MLT was transferred to 100 ml
volumetric flask, methanol was added and sonicate
for 10-15 min, volume was than make up to the mark
with methanol (500 pg/ml of CLP and 30 pg/ml
MLT) and the solution filtered through Whatman
filter paper No.41. This solution was use at stock
solution 2 ml of aliquot solution was pipetted out
and transferred to a 10 ml volumetric flask. Then the
volume made up to the mark with methanol (100

pg/ml of CLP and 6 pug/ml of MLT). Then 5 ml was
withdrawn from above working solution and
transferred into 10 ml volumetric flask. Then the
volume was made up to mark with methanol to get
sample solution containing 50 pg/ml of CLP and 3
pg/ml - of  MLT  respectively.  Absorbance
ofresultingsolutionwasrecordedbyconvertingzeroor
derspectraintofirstorderat249 nm for CLP (ZCP of
MLT) and 234.5 nm for MLT (ZCP of CLP). The
concentration of CLP and MLT was obtained by
solving the regression equation:

1.y =0.0011x +0.0012 for CLP at 249nm (ZCP of
MLT)
2.y =0.0101x + 0.0011 for MLT at 234.5nm (ZCP of
CLP)

APPLICABILITY OF
CORRECTION METHOD
Tablet powder equivalent to about 50 mg
CLP, 3 mg MLT was transferred to 100 ml
volumetric flask, methanol was added and sonicate
for 10-15 min, volume was than make up to the mark
with methanol (500 pg/ml of CLP and 30 pg/mi
MLT) and the solution filtered through Whatman
filter paper No.41. This solution was use at stock
solution 2 ml of aliquot solution was pipetted out
and transferred to a 10 ml volumetric flask. Then the
volume made up to the mark with methanol (100
pg/ml of CLP and 6 pg/ml of MLT). Then 5 ml was
withdrawn from above working solution and
transferred into 10 ml volumetric flask. Then the
volume was made up to mark with methanol to get
sample solution containing 50 pg/ml of CLP and 3
pg/ml of MLT respectively.
Estimation CLOMIPHENE CITRATE and
MELATONIN.
1.At 324 nm (CLOMIPHENE CITRATE), Cx = As
/0.00851
2.At 225 nm (MELATONIN), Cy = A, — 0.03010Cy
/0.1521
Where A1, A; are absorbance of mixture at 324 nm
and 225 nm.
Cx and C, are concentration of CLOMIPHENE
CITRATE and MELATONIN.

ABSORBANCE

DOI: 10.35629/4494-0904748758

Impact Factor value 7.429 | ISO 9001: 2008 Certified Journal Page 750



International Journal of Pharmaceutical Research and Applications
x ) Volume 9, Issue 4 July-Aug 2024, pp: 748-758 www.ijprajournal.com

1JPRA Journal
I1l.  RESULT AND DISCUSSION
> FIRST ORDER DERIVATIVE METHOD
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Fig. No.1 Overlain of CLP (50 pg/ml), MLT (3 pg/ml) and TABLET (50+3 pg/ml)
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Fig. No.3 Zero Order Spectra of MLT (1-5 pg/ml)
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Selection of wavelength for estimation of CLP

and MLT

To determine wavelength for estimation,
standard spectra of CLP and MLT was scanned
between 200-400 nm against methanol as blank.

Zero Crossing Point were obtained at 249 nm and
2345 nm for estimation of CLP and MLT
respectively since adequate absorbance is produced
at these wavelengths. Overlay first order spectra of
CLP and MLT are presented in figure

02300
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w
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ZCPof CLP at234.5nm 1
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25000 X000

nm

350,00 400 00

Fig.4 ZCP of CLP at 234.5 nm

=
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00703 L :
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nimn
Fig.5 ZCP of MLT at 249 nm
':'.2':':":' T T T
FCPof CLP at234.5nm .
p
FZCPof MLT at249nm
02300 ' '
200000 25000 300,00 350.00 400 00
nm

Fig.6 Overlain Spectra of CLP (20-60 pg/ml) and MLT (1-5) pug/ml)

VALIDATION OF FIRST ORDER DERIVATIVE METHOD

1. Linearity:
Table no. 1 Linearity of CLP at 249 nm and MLT at 234.5 nm
Sr. | Linearity of CLP at 249 nm (ZCP of MLT) | L-inearity of MLTCEtP§34'5 nm (ZCP of
No. Concentration Mean Abs. = % Concentration | Mean Abs. + %
(ng/ml) S.D. (n=5) R.S.D. (pg/mli) S.D. (n=5) R.S.D.
0.0232 + 0.0111+
1. 20 0.000178 0.7684 1 0.000083 0.7523
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0.0343 + 0.0211 +

2 30 0.000181 0.5290 2 0.000130 | 26156
0.0423 + 0.0322 +

3 40 0.000177 0.4203 3 0000130 | 24039
0.0542 + 0.0402 +

4 50 0.000130 0.2402 4 0.000130 | 03236
0.0672 + 0.0512 +

5 60 0.000114 0.1695 5 0.000122 | 02392

CLP MLT
oog | ¥=00101x+0.0011
0.08 y=00011x+0.0012 y o0 R2=( 0075

. 0.06 RI=0993] & 0.04

2 004 / 2 002

£ 002 ﬁ 0

2 0 0 2 4 6

< 0 20 10 60 80 B

Concentration (pg/mi)
Concentration {pg'ml)

Fig.7 Calibration Curve of CLP at 249 nm Fig.8 Calibration Curve of MLT at 234.5 nm

Table no.2 Regression line equation, Regression, coefficient and correlation coefficient for CLP and MLT

Sr. Drugs Regression line Equation Regression Correlation
No. coefﬁcient(RZ) coefficient(r)
1. CLP y =0.0011x + 0.0012 0.9937 0.9968
2. MLT y =0.0101x +0.0011 0.9975 0.9987

2. PRECISION

a) Repeatability (n=6):
Table no.3 Repeatability data for CLP at 249 nm (ZCP of MLT) and MLT at 234.5 nm (ZCP of CLP)

Sr.No. | Drugs Concentration Mean Abs. + S.D. (n=6) %R.S.D.
(Hg/ml)
1 cLP 50 0.0544 + 0.000179 0.3288
2. MLT 3 0.0324 + 0.000187 0.5765

B) Intraday Precision (n=3):
Table no.4 Intraday Precision for CLP at 249 nm (ZCP of MLT) and MLT at 234.5 nm (ZCP of CLP)

Intraday Precision Interday Precision
Drugs Corgi‘f;‘tra Mean Atisé. £SD. 4 ncp Cor;iccf:”a Mean At_)z. £S.D. | %R.S.D
(ug/mi) (n=3) (ug/mi) (n=3)

40 0.0424 +0.000252 | 0.5930 40 0.0425 + 0.000400 0.9411

CLP 50 0.0542 +0.000252 | 0.4640 50 0.0544 + 0.000351 0.6447

60 0.0673 £0.000153 | 0.2267 60 0.0675 £ 0.000404 0.5984

2 0.0212 £0.000153 | 0.7182 2 0.0214+ 0.000208 0.9697

MLT 3 0.0325 +£0.000200 | 0.6153 3 0.0324 £ 0.000252 0.7759

4 0.0403 £ 0.000200 | 0.4962 4 0.0404 £ 0.000265 0.6548

3. Accuracy:
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Table no.5 Determination Accuracy of CLP and MLT
Amount of
Total amount of
Amount of std.
Drugs Level sample(ug/ml) | spiked(ug/ amount sample % Recovery
PIEtHg P ) HOT 1 (ugiml) | found(ug/mi)
0% 25 0 25 24.96 99.87
80% 25 20 45 44.96 99.93
CLP
100% 25 25 50 49.87 99.75
120% 25 30 55 54.93 99.88
0% 15 0 15 1.49 99.66
80% 15 1.2 2.7 2.69 99.86
MLT
100% 15 15 3 2.99 99.77
120% 15 1.8 3.3 3.29 99.90
3.1.3 ASSAY:
Table no.6 Analysis of marketed formulation
Amount taken Amount Obtained (mg/tab) CLP %Purity £ | MLT %Purity +
(mg/tab) S.D. (n=5) S.D. (n=5) S.D. (n=5)
TABLET | CLP MLT CLP MLT CLP MLT
50 3 49.80 £0.2170 | 2.98 +0.0080 99.60 £0.4340 | 99.48 +0.2697
> ABSORBANCE CORRECTION METHOD
4.3954 I
MIXTURE
. 3.0000- i
3 l MLT
< 20000 CLP 7
1.0000 \4 -
0.0000 ' :
200.00 250.00 300.00 350.00
nm

Fig. No0.9 Overlain of CLP (50 pg/ml), MLT (3 pg/ml) and Mixture (50+3 pg/ml)
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SELECTION OF WAVELENGTH FOR ESTIMATION OF CLOMIPHENE CITRATE AND
MELATONIN

430854 I I
Deduction of CLP Absorbance fromMLT to get MILTAbzorbance

/ CLOMIPHENE CITEATE estimatedat324 nm
] where MELATONIN shows zero absorbance |

Abs.

1.0000- .
0.0000 — .
20000 230,00 200,00 35000

Mm

MELATOMNIN estimated at 225 nm bwv deducting absorbance of CLOMETHENE CITEATE

Fig. No.10 Selection of Wavelength for Estimation of Clomiphene Citrate and Melatonin

[=1
ma

> VALIDATION OF ABSORBANCE CORRECTION METHOD
1.Linearity:
Table no.7Linearity data for CLP at 234 nm and MLT at 225 nm
CLP at 234 nm CLP at 225 nm
Concentr Concent
Sr.No. | ation | Mean (Ant_’SS')i SD- | o4 rRsD. | ration | Mean (Antﬂ;')* SD- | o RSD.
(hg/ml) ~ (ug/ml) -
1. 20 0.1812 + 0.00111 0.6122 1 0.4967 + 0.00150 0.3020
2. 30 0.2428 + 0.00109 0.4502 2 0.6308 + 0.00133 0.2107
3. 40 0.3286 +0.00114 0.3459 3 0.8201 + 0.00144 0.1759
4, 50 0.4271 + 0.00103 0.2418 4 1.0372 £ 0.00116 0.1117
5. 60 0.5250 + 0.00075 0.1434 5 1.2594 + 0.00135 0.1072
08 0.0087x-0 D[EI:P MLT
' y=0ous fx-Uuu ie y=0.1934x + 02683
s R2=00924 1J y

Ahzorhance
Absorbance

L
(=31

0 1 2 3 4
0 20 40 60 BO
Concentration (png/ml)

Concentration (png/ml)

Fig. No.11 Calibration curve for CLP 234 nm Fig. No.12 Calibration curve for MLT at 225 nm

Table no.8 Correlation Coefficient, Regression Coefficient and Regression Line Equation for CLP and

MLT.
N . Regression coefficient Correlation
Sr.No. | Drugs Regression line equation (R?) coefficient(r)
1 CLP y =0.0087x - 0.0077 0.9924 0.9961
2. MLT y =0.1934x + 0.2685 0.9916 0.9957
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1. Precision
a) Repeatability:

Table no.9 The data for repeatability for CLP at 324 nm and MLT at 225 nm is shown

Sr. No. Drugs Concentration (ug/ml) Mean Abs. £S.D. (n=6) | %R.S.D.
1. CLP 50 0.4273 + 0.00130 0.3053
2. MLT 3 0.8206 + 0.001661 0.2023

b) Intraday Precision and Interday precision

Table no.10 The data for intraday precision and Interday precision for CLP at 324 nm and MLT at 225

intraday precision Interday precision
Concen Concentr
Drugs | i ation | Mean (Ant:";')i SD- | orSD. | ation Mean (Ant:"g)i SD- 1 o%rsD.
(Hg/ml) (ng/ml)
40 0.3292 £ 0.00172 0.5236 40 0.3296 + 0.00211 0.6409
CLP 50 0.4275 + 0.00175 0.4093 50 0.4280 + 0.00231 0.5389
60 0.5256 + 0.00169 0.3219 60 0.5261 + 0.00219 0.4168
2 0.6321 + 0.00296 0.4677 2 0.6326 + 0.00325 0.5139
MLT 3 0.8209 + 0.00252 0.3074 3 0.8216 + 0.00332 0.4038
4 1.0380 + 0.00212 0.2044 4 1.0392 + 0.00326 0.3137
d) Accuracy:
Table no.11 The data of accuracy for CLP at 324 nm and MLT at 225 nm
Amount of Amount of Total Amount of %
Drugs Level sample std. spiked amount sample found Recovery
(Hg/ml) (ng/ml) (ng/ml) (Hg/ml)
0% 25 0 25 24.96 99.87
CLP 80% 25 20 45 44.83 99.63
100% 25 25 50 49.98 99.96
120% 25 30 55 54.58 99.24
0% 15 0 15 1.49 99.89
MLT 80% 15 1.2 2.7 2.69 99.86
100% 15 15 3 2.99 99.89
120% 15 1.8 3.3 3.29 99.81
ASSAY:
Table no.12 Analysis of marketed formulation
0, tv + 0, i
Am(cr):;/:;gl)k en Amount Obtained (mg/tab) CLSP_ D/.OFnu:rSI§y - '\1LST D{O(Fr)] lig)ty
TABLET | CLP | MLT CLP MLT CLP MLT
50 3 49.97 £ 0.0065 | 2.98+0.0101 99.94 + 0.0117 99.61 + 0.3366

V. CONCLUSION

A. FIRST ORDER DERIVATIVE METHOD

Based on the results, obtained from the
analysis of CLP and MLT in their Tablet dosage
form using First Order Derivative Method, it can be
concluded that the method has linearity in the range
of 20-60 pg/ml for CLP and 1-5 pg/ml for MLT. The
regression coefficient (R? was found to be 0.9937
and 0.9975 for CLP and MLT and correlation
coefficient (r) was found to be 0.9968 and 0.9987 for
CLP and MLT at 249 nm (ZCP of MLT) and 234.5
nm (ZCP of CLP) respectively. Limit of detection

for CLP and MLT were found to be 0.6906 pg/ml
and 0.0278 pg/ml and Limit of quantification for
CLP and MLT were found to be 2.0928 pg/ml and
0.0845 pg/ml respectively. The % assay was found
to be 99.60 % and 99.48 % for CLP and MLT
respectively. Further % R.S.D. was found to be less
than 2% for repeatability, intraday and interday
study.

B. ABSORBANCE CORRECTION METHOD
Based on the results, obtained from the
analysis of CLP and MLT in their Tablet Dosage
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Form using Absorbance Correction Method, it can
be concluded that the method has linearity in the
range 20-60 pg/ml for CLP and 1-5 pg/ml for MLT
.The regression coefficient (R?) were found to be
0.9924 and 0.9978 for MLT and correlation
coefficient was found to be 0.9961 and 0.9988 for
CLP and ML at 324 nm and 225 nm respectively.
Limit of detection for CLP and MLT were found to
be 0.5182 pg/ml and 0.0301 pg/ml and Limit of
quantitation for CLP and MLT were found 1.5705
pg/ml and 0.0913 pg/ml respectively. The % assay
was found to be 99.94 % and 99.61 % for CLP and
MLT respectively. Further % R.S.D was found to be
less than 2% for repeatability, intraday and Interday
precision study.
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