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ABSTRACT
The established method represents the development and validation of a straight forward, precise, accurate, specific and reproducible

method for the simultaneous estimation of Efonidipine Hydrochloride Ethanolate and Telmisartan in synthetic mixture. First order derivative of the
overlay spectra was used for quantification of both drugs. This method involving the determination of both drugs at their respective zero crossing
point working wavelength was observed 231.00 nm (Zero crossing point of Telmisartan) for Efonidipine hydrochloride ethanolate and 238.60 nm
(Zero crossing point of Efonidipine Hydrochloride Ethanolate) for Telmisartan using methanol as diluent. International conference on harmonization
(ICH) (Q2R1) guideline was used for method validation. The Beer-Lambert’s law obeyed in the concentration range of 2-18 pg/ml and 4-36 pg/ml
for Efonidipine Hydrochloride Ethanolate and Telmisartan, respectively. The percentage recovery was found in the range of 98-101 % of Efonidipine
Hydrochloride Ethanolate and 98.46-99.77% of Telmisartan. The % relative standard deviation of precision and repeatability study was found

beneath 1%. This simple and precise method can be used of both drugs in quality control laboratories.
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INTRODUCTION
Efonidipine = Hydrochloride  Ethanolate is a 2-

[Benzyl(phenyl) amino] ethayl-1,4-dihydro-2,6-dimethayl-5-(5,5-

HPLC 67 LC-MS 191 UV spectroscopy [!-13] HPTLC 4] UPLC
[15] method.
dimethayl-2-ox0-1,3,2-dioxaphosphorinan-2-yl)-4-(3-nitrophenyl)-3- Figure 1: Structure of efonidipine hydrochloride ethanolate

pyridine carboxylate hydrochloride ethanol. Chemical structure of

Efonidipine Hydrochloride Ethanolate (EFO) shown in (Figure 1). HSC

EFO is a 1,4 dihydropyridine derivative calcium channel blocker, HBC

which inhibits both L- and T-type of calcium channel. Also increase o/\\/ N

the glomerular filtration rate without increasing intraglomerular

ressure and prevents hypertension induced renal damage [, N CH

p p yp g 3 - CH3CH2OH

Telmisartan is benzimidazole derivative angiotensin II

receptor antagonist and chemically comprised of 4'- {[4-methyl-6-(1- Literature indicates one spectroscopic method available for

methyl-1H-benzimidazole-2-yl)-2-propyl-1H-benzimidazole-1-y1] simultaneous estimation in their synthetic mixture 'l In published

34 Chemical structure of

methyl]}-biphenyl carboxylic acid
Telmisartan (TELMI) shown in (Figure 2). It inhibits the renin-
angiotensin system (RAS), in addition acts as a selective agonist of
peroxisome proliferative activated receptor gamma (PPAR-y), a
regulate the insulin and glucose metabolism in skeletal muscle. That
dual mode of action may provide protective benefits against the
vascular and renal damage caused by diabetes and cardiovascular

disease Pl Several studies have reported for quantification of EFO

and TELMI individually as well as in combination with another drug;

spectroscopic method shows lack of sensitivity. Also, drug ratio is
not mention. This research objectives were to established and validate
a simple, sensitive, efficient, precise and accurate first order
derivative uv-visible spectroscopic method for simultaneously
quantification of EFO and TELMI in synthetic mixture using 1:2
respective drug ratio. This developed method was validated in
accordance with international conference on harmonization (ICH)
Q2R1 guidelines ['7). The current research was found to be more

sensitive, selective, accurate and precise for the analysis.
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Figure 2: Structure of telmisartan
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MATERIALS AND METHODS
Chemicals and Reagents
Efonidipine Hydrochloride Ethanolate and Telmisartan

were provided by as a gift sample from Zuventus Healthcare Ltd.
(Mumbai, India). HPLC grade Methanol, Acetonitrile and Water
were used of Finar Pvt. Ltd.

Instrumentation
The study was done on a Shimadzu (model n0.80387) UV-

Visible double beam spectrophotometer with 1 cm Quartz match cells
and data were processed using UV probe software. Electronic balance
was used for weighing purpose (MAB 220 wensar).

Method Development
Preparation of primary standard stock solution EFO and

TELMI were prepared by dissolving 20 mg and 40 mg respectively in
100 ml volumetric flask containing 30 ml methanol and sonication
for 5 min. After sonication volume was made up to the mark with
methanol to obtained concentration of 200 pg/ml of EFO and 400
pg/ml of TELMI.

Preparation of secondary standard stock solutions
Appropriately diluted Primary standard stock solution with

diluent methanol to obtain a concentration of 100 pg/ml and 200
ng/ml for EFO and TELMI, respectively.

Selection of wavelength
To prepare 10 pg/ml of EFO and 20 pg/ml of TELMI were

individually from secondary stock solution and scanned in UV range
between 200-400 nm.

Figure 3: Zero order spectra of efonidipine hydrochloride ethanolate,
telmisartan and mixture
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The obtained absorption spectra of both drugs were

converted to their respective first order derivative spectra using the

ISSN NO. 2320-7418
inbuilt software (Simadzu UV probe 2.6). After converting first order
derivative spectra of EFO and TELMI, zero crossing point (ZCP) of
both drugs were selected. The first working wavelength selected
231.00 nm (ZCP of TELMI), Where EFO showed reasonable
absorbance. The second working wavelength selected 238.60 nm
(ZCP of EFO), Where TELMI showed reasonable absorbance. The
zero order absorption and first order derivative spectra is given in
(Figure 3 and 4).

Method Validation
Analytical validation parameters for the analysis of the

proposed method were determined according to ICH (Q2RI)
guideline 7]

Linearity
From the secondary standard stock solution aliquots 0.2 to

1.8 ml solution to obtain nine solution of different concentration were
dilution done by methanol. To obtain series of concentration of 2-18
pg/ml of EFO and 4-36 pg/ml TELMI was used for linear calibration
plot respectively.

Specificity
Specificity test was performed using excipient. The

solution of 8 pg/ml of EFO and 16 pg/ml TELMI were six times
scanned, with and without the addition of excipient to check the
interference of excipient.

Figure 4: First order derivative spectra of efonidipine hydrochloride
ethanolate, telmisartan and mixture
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Accuracy

The recovery of the method determined by solid addition
method. The assay concentration was spiked at three different
concentration levels of 80 %, 100 % and 120 % (6.4, 8, 9.6 pug/ml of
EFO and 12.8, 16, 19.2 pg/ml of TELMI). The accuracy of the
method was evaluated by calculating percentage recovery.

Precision
Repeatability of method checked by scanned six solution of

same concentration at 8§ pg/ml and 16 pg/ml of EFO and TELMI

respectively. The Intra-day and Inter-day precision study were
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performed at three times on the three different time intervals on same
day and three different day at concentration levels 80 %, 100 %, 120
% (6.4, 8, 9.6 ng/ml of EFO and 12.8, 16, 19.2 pg/ml of TELMI. The
result is express in term of % relative standard deviation (RSD).

Robustness
The capacity of the method was checked to remain

unaffected by small variation of experimental parameter. The
variation made for wavelength at EFO (230.00, 231.00, 232.00 nm)
and TELMI (239.60, 238.60, 240.60 nm).

Limit of Detection (LOD) and Limit of Quantitation (LOQ)

The sensitivity of the method was done based on the formula given in
ICH (Q2R1) guideline ['7]. From the five-calibration curve, deviation
of the intercepts and slope were used to calculated LOD and LOQ
according to formula.

LOD = 3.3 x Standard deviation/ Slope

LOQ = 10 x Standard deviation/ Slope

Analysis of a synthetic mixture
Synthetic mixture was prepared by equivalent to take 20

mg for EFO and 40 mg for TELMI with common tablet excipient
(Talc, HPMC, Starch, Mg stearate, Lactose, PVP) in adequate
amount. This synthetic mixture was diluted with methanol to make
concentration 8 pg/ml for EFO and 16 pg/ml for TELMI.

RESULTS AND DISCUSSION
The objective of the method development was to

quantification of drugs without spectral interference. Highly
overlapping zero order absorption spectra shows the wavelength of
both drugs were very closed to each other so they interfere for the
estimation of each other analytes. So, objective of proposed method
was to eliminate spectral interference, thus the first order derivative
spectroscopic method was developed.

Linearity
The calibration curve was follows Beer’s low over a given

concentration range of 2-18 pg/ml for EFO and 4-36 pg/ml for
TELMI. The data for linearity is shown in (Table 1). The calibration
curve for EFO and TELMI is given in (Figure 5 and 6).

Table 1: Linearity data for efonidipine hydrochloride ethanolate and

telmisartan
Concentration Absorbance dA/d. | Concentration | Absorbance
(ng/ml) (ug/ml) dA/d)
EFO TELMI
2 0.004 4 0.026
4 0.007 8 0.045
6 0.009 12 0.061
8 0.012 16 0.079
10 0.015 20 0.098
12 0.017 24 0.115
14 0.020 28 0.134
16 0.022 32 0.150
18 0.025 36 0.167
Specificity

Excipient hindrance were not observed at the working
wavelength of EFO and TELMI. The UV spectroscopic system
presented in this study is specific for EFO and TELMI. Specificity
data of method are presented in (Table 2).
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Figure S: First order derivative linearity spectra of efonidipine
Hydrochloride ethanolate (2-18 pg/ml)
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Figure 6: First order derivative linearity spectra of telmisartan (4-36 pg/ml)
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Figure 7: Linearity graph of efonidipine hydrochloride ethanolate
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Figure 8: Linearity graph of telmisartan
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Table 2: Specificity data for efonidipine HCI ethanolate and telmisartan

Drug Conc. Without Excipient With Excipient Mean %
(ng/ml) Abs. Mean Abs. Mean Interference
Mean Conc. Mean Conc.
(ng/ml) (pg/ml)
EFO 8 0.0123 8.26 0.0122 8.23 0.480
TELMI 16 0.0798 16.14 0.0796 16.09 0.307
Accuracy

When used for evaluation of recovery at three
concentration level 80 %, 100 %,120 % after spiking with standard
the proposed method showed % recovery between 98-120 % for EFO
and TELMI. The recovery data are shown in (Table 3).

Table 3: Recovery data for efonidipine hydrochloride ethanolate and

telmisartan
% Target Spiked % Recovery
Level Conc.(ng/ml) Conc.(pg/ml)
EFO TELMI EFO TELMI EFO TELMI

80 % 8 16 6.4 12.8 100.07 % | 98.53 %
100 % 8 16 8 16 99.67 % 100.53 %
120 % 8 16 9.6 19.2 99.36 % 99.61 %
Precision

Repeatability and intermediate precision expressed in terms
of % RSD. The proposed system indicates acceptable limit in
variation. Therefore, the current method was precise.

Table 4: Repeatability data for efonidipine HCI ethanolate and telmisartan

Drug Confound Abs.Mean £ SD (n=6) RSD
(ug/ml)

EFO 8 0.012 + 1.90029 1.58

TELMI 16 0.079 + 0.00089 1.13

Table 5: Intra-day and Inter-day data for efonidipine hydrochloride ethanolate
and telmisartan

Drug % Intraday precision Interday precsion
Level Abs. = SD Abs. + SD
(ug/ml) RSD (ug/ml) RSD
EFO 80 % 0.0096 £0.0000 | 0.00 0.0097 £0.0001 | 1.96

100 % 0.0112 £0.0001 | 1.17 0.0124 +.0001 1.54

120 % 0.0144 £0.0001 | 1.30 0.0145 £.0001 1.32

TELMI | 80 % 0.068 £0.0010 | 1.57 0.068 +0.0011 1.70

100 % 0.079 £0.0013 1.74 0.087 £0.0006 | 0.85

120 % 0.091 £0.0011 1.26 0.091£0.0010 | 1.17

Limit of Detection (LOD) and Limit of Quantification (LOQ)
LOD and LOQ of EFO and TELMI were determined by

ISSN NO. 2320-7418
equation according to ICH guideline. LOD and LOQ were found to
be 0.40 pg/ml and 1.21 pg/ml for EFO and 0.11 pg/ml and 0.34
pg/ml for TELMI respectively.

Roubstness study
Making a deliberate change in wavelength were take place

and RSD was plant to be lower than 2, specify that the method is
robust. The results are shown in (Table 6).

Table 6: Roubstness data for efonidipine hydrochloride ethanolate and
telmisartan
Analysis of Synthetic mixture
The assay of synthetic mixture was found to be 100 % and 99.95 %

Drugs Wavelength Mean Abs. + SD RSD
EFO 230.00 0.009 + 0.0001 1.11
231.00 0.018 £ 0.0002 1.70

231.00 0.015 £ 0.0099 0.57

TELMI 237.60 0.0876 +£0.0110 1.31
238.60 0.0796 £ 0.0011 1.44

239.60 0.0536 + 0.0005 1.07

for both the method respectively.

Table 7: Assay of synthetic mixture

Drug Conc. Added Abs. (n=3) Conc. Found %
(ug/ml) Mean + SD (ng/ml) Content
EFO 8 0.012+1.7 8 100 %
TELMI 16 0.079 £ 0.008 15.98 99.95 %
CONCLUSIONS

From the above research work, it can be concluded that the
proposed method is sensitive, specific, and robust, with good delicacy
and perfection. The 1% order derivative spectroscopy was developed
to analysed the mixture, provide advantage that improved resolution
and used to eliminate the spectral interference by broad band
discrimination. The major advantage of this technique is that it is
developed for synthetic mixture and helpful for experiment to
develop for its combined dosage form. So that method can be
implemented for quantification of commercially available dosage
form by the pharmaceutical industry and analytical laboratories in
future.
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