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ABSTRACT:

The present work involves development and
validation of simple, precise and accurate UV -
spectrophotometric method (simultaneous equation
and absorbance ratio method) for simultaneous
estimation of Cilnidipine and Telmisartan in bulk
and their combined tablet dosage form.

Method: UV- spectrophotometric method,
Simultaneous equation method, estimation of
Cilnidipine and Telmisartan was carried out at
241nm and 296.6 nm respectively using methanol:
distilled water (80:20) as a solvent. The percentage
purity was found to be 99.33 - 99.63% for CIL and
99.50 - 99.75% for TEL.

Absorbance ratio method, estimation of Cilnidipine
and Telmisartan was carried out at 241nm and
296.6 nm respectively using methanol: distilled
water (80:20) as a solvent. The 270 nm is Q- point
(A 1) and Ay Of Telmisartan 296.6 nm is used as A
2. The percentage purity was found to be 98.48 -
99.81 % for CIL and 99.96 - 100.03% for TEL.

The results have been validated statistically as per
ICH guidelines.

Keywords: cilnidipine, telmisartan, uv-
spectroscopic  method, simultaneous equation
method, absorbance ratio method, validation, ICH
guidelines.

l. INTRODUCTION:

Cilnidipine is used in treatment of
hypertension. It is a dual blocker of L — type
voltage — gated calcium channels in the vascular
smooth muscles and N — type calcium channels in
sympathetic nerve terminals that supply blood
vessels & dilates efferent and afferent arterioles.

Chemically it is described as 2 — methoxyethyl (2E)

— 3 —phenyl — 2 — propen — 1 -yl 2, 6 — dimethyl —

4 — (3 — nitrophenyl) — 1, 4 — dihydro — 3, 5 —
pyridine dicarboxylate®*#2.

Chemical structure of Cilnidipine

I,
N

Cilnidipine

Telmisartan is used in treatment of
hypertension. It is an angiotensin — Il receptor
antagonist that shows high affinity for the
angiotensin |1 receptor type 1 (AT1) with a binding
affinity 3000 times greater than AT2. Chemically
it is known as 4 — ((2 — n — propyl — 4 — methyl — 6
— (1 - methylbenzimidazole — 2 - yl) -
benzimidazole — 1 — yl) methyl) diphenyl — 2 —
carboxylic acid**2,

Chemical structure of Telmisartan

Telmisartan
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1. MATERIAL AND METHODS:
Spectrophotometric measurements were performed
on Shimadzu UV - visible double beam
spectrophotometer (model - UV - 2600).

Chemicals and reagents:

Cilnidipine bulk drug was obtained from
Pure Chem pvt. Ltd., Ankleshwar (Gujarat). The
bulk drug Telmisartan was obtained from Aarti
Pharma, Mumbai (Maharashtra). The
pharmaceutical dosage form used in study was
Cilacar - T labeled to contained 10mg Cilnidipine
and 40 mg Telmisartan was procured from market
(mfg. By J.B. Chemicals and Pharmaceuticals Ltd.,
Mumbai. The methanol: distilled water (80:20)
were used as solvents throughout the
experimentation.

Fig.1 spectra of TEL (5 pg/mL)

Method development:
> Preparation of standard stock solution:
Standard stock solution of CIL and TEL
were prepared accurately weighing 10 mg of CIL
and TEL to 100 mL volumetric flask containing
solvent. The drugs were shaked and volumes were
made up to mark with solvent to get the
concentration of 100pg/mL for each CIL and TEL.

> Selection of analytical wavelength:

1mL of the standard stock was pipette out
and transfers to 10 mL volumetric flask and
volume was made up to mark with methanol:
distilled water (80: 20). The solution was scanned
in the wavelength range of 200-400 nm and A for
both CIL and TEL were determined separately.
Results were shown in Fig. No.1 & 2.

cn 241 o

Fig.2 spectra of CIL (5 pug/mL)
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> Selection of concentration range and
preparation of calibration curve:

Aliquots portion 0.2, 0.4, 0.6, 0.8, 1.0, 1.2
and 1.4 mL were pipette out from the standard
stock solution and transferred to series of 10 mL
volumetric flask and volume were made with

solvent to get the conc. range from 2-14 pg/mL.

CIL Linearity y=0116x+0.093

R*=0088

2
15 "/J.
8
=
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]
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03 ./ —Linear fy)
0 T T 1
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Conc. (PPM)

Fig.3 CIL linearity for simultaneous equation

Aliquots portion 0.5, 1.0, 1.5, 2.0, 2.5, 3.0
and 3.5 mL were pipette out from the standard
stock solution and transferred to series of 10 mL
volumetric flask and volume were made with
solvent to get the conc. range from 5-35 pg/mL.
The absorbance was measured three times for each.

TEL Linearity =00
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Fig.5 TEL linearity for simultaneous equation

The absorbance were measured three times for each
conc. Absorbance of each solution was measured
against methanol: distilled water (80: 20 ) as blank
at 241 nm & 270 nm for CIL for Simultaneous
Equation Method and Absorbance Ratio Method
resp. Results were shown in Fig. No.3, 4.

¢=0100s-0040
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Fig.4 CIL linearity for absorbance ratio

Absorbance of each solution was measured against
methanol: distilled water (80:20) as blank at 296.6
nm & 270 nm for TEL for Simultaneous Equation
Method and Absorbance Ratio Method resp.
Results were shown in Fig. No. 5, 6
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Fig.6 TEL linearity for absorbance ratio
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> Analysis of mixed standard of CIL and TEL:

Standard mixtures were made in the
linearity range of CIL and TEL i.e. 2-14 pg/mL of
CIL and 5-35 pg/mL of TEL form the working
stock solution of CIL and TEL (100 pg/mL). Also
the standard mixture were prepared from the
standard stock solution and by using two sampling
wavelength 241 nm (),) for CIL and 296.6 nm (L)

A ay; — Al ay,
Cx =

for TEL for Simultaneous Equation Method & 270
nm (iso — absorptive point) i.e. A; and 296.6 nm (L)
for Absorbance Ratio Method. The conc. of CIL
and TEL were calculated by putting absorbance
values in the equations given below. Amount of
each drug was calculated by using formula

For Simultaneous Equation Method,

Az axo — Ay axy

Cy=

axp. ay; — aXj. dys
Where,
Cx & Cy are conc. of CIL and TEL resp.

axp. dy; — aX. dy;

A; & A, = absorbance of mixture at 296.6 nm and 241 nm resp.
ax; & ax, = absorptivity of CIL at 296.6 nm and 241 nm resp.
ay; & ay, = absorptivity of TEL at 296.6 nm and 241 nm resp.

For Absorbance Ratio Method,

Qm-Qy A Qm-Qx Ay
Cx= X Cy=

Qx-Qy ax Qy — Qx
Where,

Cx & Cy are conc. of CIL and TEL resp.

Qm = ratio of absorbances at 296.6 nm and 270 nm resp.

Qx = ratio of absorptivity of CIL at 296.6 nm and 270 nm resp.
Qy = ratio of absorptivity of TEL at 296.6 nm and 270 nm resp.

A; = absorbance of mixture at 270 nm.
ax; = absorptivity of CIL at 270 nm.
ay; = absorptivity of TEL at 270 nm.

Rt

"o 0

Fig.7 Overlain Spectra of CIL

PO O W O SO0 OO

(10 pg/mL) and TEL (10 pg/mL)
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> Recovery studies of mixed standards:
Recovery studies were carried out by
addition of standard drug solution to the mixed
standard solutions at three different levels 80 %,
100 % and 120 %. In 100 % recovery study of CIL
the standard drug solution added was 3 pg/mL and
in 80 % and 120 % recovery study, 2.4 pg/mL and
3.6 pg/mL was added. In 100 % recovery study of
TEL the standard drug solution added was 12
pg/mL and in 80 % and 120 % recovery study, 9.6
ug/mL and 14.4 pg/mL was added. The mixed
sample solutions then analyzed to get the spectrum,
the absorbance was measured at 296.6 nm (A,) and
241nm () & 270 nm () and 296.6 nm (),) for
Simultaneous Equation Method & Absorbance
Ratio Method resp. and conc. for each drug in
mixture was determined. At each levels of the
amount, three determinations were performed.

> Analysis of Tablet formulation:

Twenty tablets were weighed and finely
powdered. Equivalent to 40 mg of TEL was
weighed and transferred to a 100 mL volumetric
flask containing 70 mL of methanol:distilled water
(80: 20) and sonicated for 15 minutes with

intermittent shaking. The solution was filtered
through 0.45 pm membrane filter and volume was
made up to mark with solvent and mixed to get 100
pg/ml. An aliquot of tablet stock solution 1.2 mL
was transferred to 10 mL volumetric flask and
volume was made up to mark with methanol-
distilled water (80:20) to get conc. of 12 pg/mL of
TEL and 3.0 pg/mL of CIL.

Method Validation:

FOR API

According to ICH Q2 (R1) guidelines the
developed method was validated to assure the
reliability of results of the analysis for different
parameters like linearity, precision, accuracy, limit
of detection (LOD), limit of quantification (LOQ),
specificity, ruggedness, and robustness.

1. Linearity

The linearity was accessed by plotting calibration
curve for both CIL and TEL. For these, six
different conc. of CIL and TEL ranging from 2-
14pg/mL and 5-35pug/mL  were prepared and
analyzed respectively.

DOI: 10.35629/7781-0805129141

Simultaneous Equation Method | Absorbance Ratio Method
S.N. Parameters
CIL TEL CIL TEL

1. Amax (nm) 241 296.6 270 270

Beer's law | 5-35 (PPM) 2-14 (PPM) 5-35 (PPM)
2 limit (ppM)y | 2714 (PPM)
3 Regression y=0116x + [y = 0.064x +y = 0.101x +Hy = 0.039x +

' equation [y] [ 0.093 0.118 0.040 0.067

Correlation R2=0.9991 R2=0.999 R2=0.999
4. coefficient R2=0.999

(r2)

Limit of 0.0322 0.0375 0.0973

detection
5. (LOD) 0.0178

(ng/ML)

Limit of 0.0978 0.1138 0.2948

guantitation
6. 0.0539

(LOQ)

(ng/mL)

Table No.01
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2. Precision

Intra-day precision (Repeatability) was
performed by taking three different conc. (3, 4, 5
pg/mL of CIL and 12, 15, 18 pg/mL of TEL)
covering specified range in the triplicates and were
analyzed three times within a day with same

operator and with same equipment. Inter-day
precision was determined by analyzing three
different conc. (3, 4, 5 pg/mL of CIL and 12, 15, 18
pg/mL of TEL) in triplicates on three different days
within same laboratory conditions. (n=3)

Intra-day

Cilnidipine Telmisartan

Conc. % SD %RSD Conc. % SD %RSD
Conc. Conc.

(PPM) (PPM)

3 99.33 0.000601 0.1368 12 99.58 0.000707 | 0.08008

4 101 0.000441 0.07849 15 99.46 0.000707 | 0.06588

5 101.20 0.000601 0.08822 18 100.05 | 0.000707 | 0.05563

Inter-day

3 99.33 0.000707 0.16107 12 99.66 0.000667 | 0.07548

4 101 0.000707 0.12589 15 98.66 0.000441 | 0.04108

5 101.60 0.00050 0.07342 18 100 0.000782 | 0.0615

Table No.02

3. Robustness

The robustness of an analytical procedure
is a measure of its capacity to remain unaffected by
small, but deliberate variations in method
parameters and provides an indication of its

reliability during normal usage. The robustness was
performed by change in the temperature of
surrounding, changing strength of solvent, change
in the A max, different instrument. (n=3)

Drug Conc. % Conc. SD %RSD S.E.M.
(PPM)

CIL 3 100 0.00057 0.1307 0.00033
4 101.25 0.001 0.1776 0.00057
5 101.60 0.00057 0.0844 0.00033

TEL 12 99.75 0.00057 0.0652 0.00033
15 100 0.00057 0.0535 0.00033
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18

102.77

0.00057

0.0453 0.00033

4. Ruggedness

It is the degree of reproducibility of the test results under variety of conditions like different analyst. (n=3)

Table No.03

Analyst — |
Cilnidipine Telmisartan
Conc. %Conc. SD %RSD Conc. %Conc. %RSD
(PPM) (PPM) sD
3 98.33 0.001 0.2314 12 98.58 0.00057 0.0665
4 98.75 0.00057 0.1046 15 98.93 0.001 0.0943
5 99 0.00057 0.0865 18 99.38 0.00057 0.0462
Analyst — |1
3 101.33 0.00057 0.1292 12 100.08 0.001 0.1127
4 101.50 0.001 0.1769 15 99.80 0.00057 0.0536
5 102 0.001 0.1469 18 100.38 0.001 0.0784
Table No.04
5. Specificity etc. The specificity of method was determined by

Specificity is the ability to assess unequivocally the
analyte in the presence of components which may
be expected to be present. Typically these might
include impurities, degradants, matrix, excipients,

checking the interference of excipients with analyte.
Talc was chosen as excipient for specificity. Its 100
pg/mL solution used to make the dilutions of
specificity. (n=3)

Amount of drug | Amount | % Found SD % R.S.D. S.E.M.

(PPM) Found

CIL 2.98 99.33 0.00057 0.131 0.00033

° 3.04 101.33 0.00057 0.129 0.00033
3.02 100.66 0.001 0.225 0.00057

TEL 11.94 99.50 0.00057 0.065 0.00033

o 11.96 99.66 0.00057 0.065 0.00033
11.98 99.83 0.001 0.113 0.00057

Table No.05

B. FOR TABLET

According to ICH Q2 (R1) guidelines the
developed method was validated to assure the
reliability of results of the analysis for different
parameters like linearity, precision, accuracy, limit
of detection (LOD), limit of quantification (LOQ),

specificity, ruggedness, and robustness.

1. Precision

Intra-day precision (Repeatability) was
performed by taking three different conc. (3, 4, 5
pg/mL of CIL and 12, 16, 20 pg/mL of TEL)
covering specified range in the triplicates and were
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analyzed three times within a day with same
operator and with same equipment. Inter-day
precision was determined by analyzing three

different conc. (3, 4, 5 ug/mL of CIL and 12, 16, 20
pg/mL of TEL) in triplicates on three different days
within same laboratory conditions. (n=3)

Intra-day
Cilnidipine Telmisartan
Conc. % Conc. | SD %RSD Conc. % SD %RSD
Conc.
(PPM) (PPM)
3 99 0.001414 | 0.17324 12 100.16 0.001537 | 0.12935
4 100 0.001364 | 0.12517 16 99.87 0.001986 | 0.12563
5 100.60 0.001394 | 0.10236 20 99.55 0.001509 | 0.07647
Inter-day
3 99.33 0.002828 | 0.34591 12 100.33 0.002833 | 0.23818
4 100 0.002224 | 0.20385 16 99.93 0.002224 | 0.14066
5 100.60 0.002398 | 0.17588 20 99.60 0.002819 | 0.14269
Table No.06
2. Accuracy standard stock (2.4, 3.0, 3.6 ug/mL of CIL and 9.6,

Accuracy of an analytical procedure is the
closeness of test results to the true value. Accuracy
was determined by standard addition method. The
study was determined by spiking known amount of

12, 144 pg/mL of TEL) to the test solution
prepared from tablet formulation at three different
spiking level 80 %, 100 % and 120 % of target
concentration.

Amount of drug | Amount Spiked | % Recovered SD % R.S.D.
(PPM) (PPM)
CIL 2.4 98.39 0.00057 0.039
3
3 98.66 0.00057 0.035
3.6 98.38 0.00057 0.032
TEL 9.6 99.81 0.00057 0.034
12
12 99.77 0.00057 0.031
14.4 99.91 0.001 0.048
Table No.0
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3. Limit of Detection (LOD)

The detection limit of an individual
analytical procedure is the lowest amount of
analyte in a sample which can be detected but not
necessarily quantitated as an exact value. Results
were shown in Table No.01. LOD was calculated
using the following formula,

LOD=3.30/S
Where, o is the standard deviation of the response
and S is the slope of the calibration curve.

4. Limit of Quantitation (LOQ)

The limit of quantitation is ability of analytical
procedure that the lowest amount of analyte in a
sample which can be quantitatively determined

with suitable precision and accuracy. Results were
shown in Table No.01.

LOQ was calculated using the following formula,
LOQ=100/S

Where, o is the standard deviation of the response
and S is the slope of the calibration curve.

5. Robustness

The robustness of an analytical procedure
is a measure of its capacity to remain unaffected by
small, but deliberate variations in method
parameters and provides an indication of its
reliability during normal usage. The robustness was
performed by change in the temperature of
surrounding, changing strength of solvent, change
in the A max, different instrument. (n=3).

6. Ruggedness

It is the degree of reproducibility of the test results under variety of conditions like different analyst. (n=3).

Drug Conc. %Amount SD %RSD  [S.E.M.
(PPM) found

CIL 3 98.33 0.00115 0.1419 |0.00066
4 100 0.00115 0.1059  |0.00066
5 100.40 0.001 0.0734  |0.00057

TEL 12 100.08 0.00057 0.0486  |0.00033
16 99.81 0.00057 0.0365 |0.00033
20 99.55 0.00153 0.0775 |0.00088

Table No.08

Analyst — |

Cilnidipine Telmisartan

Conc. %Conc. SD %RSD Conc. %Conc. %RSD
(PPM) (PPM) sD

3 98 0.00153 0.1885 12 99.83 0.001 0.0844
4 99.50 0.001 0.0920 16 99.56 0.00115 0.0732
5 100.40 0.00057 0.0425 20 99.10 0.00057 0.0293
Analyst — |1

3 99.33 0.00057 0.0705 12 100.33 0.00115 0.0972
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4 100.25 0.00152 0.1398 16 100.06 0.00057 0.0365
5 101 0.001 0.0733 20 99.65 0.00153 0.0774
Table No.09
7. Specificity of method was determined by checking the
Specificity is the ability to assess interference of excipients with analyte. Talc was

unequivocally the analyte in the presence of
components which may be expected to be present.
Typically these might include impurities,
degradants, matrix, excipients, etc. The specificity

chosen as excipient for specificity. Its 100 pg/mL
solution used to make the dilutions of specificity.
(n=3)

Amount Amount % SD % S.E.M.
of drug | Found Found R.S.D.
(PPM)
CIL 3.97 99 0.001 0.122 0.00057
4
4.01 100.25 0.00115 0.105 0.00066
4.03 100.60 0.00057 0.042 0.00033
TEL 16.02 100.16 0.00153 0.128 0.00088
16
15.97 99.81 0.001 0.063 0.00057
15.91 99.55 0.00057 0.029 0.00033
Table No.10

1. RESULT & DISCUSSION:

In the present research work, a successful attempt

was made for determination of Cilnidipine and

Telmisartan in bulk and tablet dosage form by UV-

Visible Spectrophotometric.

A. Simultaneous equation method by UV

1. A simple, reproducible and specific UV
Spectroscopic method was developed for CIL
and TEL in bulk drug.

2. The Amax of CIL and TEL were found at 241
nm and 2966 nm resp. by UV
Spectrophotometer.

3. Assay of marketed tablet formulation was done
and percentage purity was found to be 99.33-
99.63 % for CIL and 99.50-99.75 % for TEL.

4. The developed method was validated for
linearity, precision, LOD, LOQ and accuracy,
specificity and robustness.

5. Linearity was obtained in the range of 2-14
pg/ml (r2=0.999) for CIL and 5-35pg/ml
(r2=0.9991) for TEL.

6. LOD were found to be 0.0178 pg/ml and
0.0322 pg/ml for CIL and TEL resp.

7. LOQ were found to be 0.0539 pg/ml and
0.0978 pg/ml for CIL and TEL resp.

8. % RSD values of Repeatability, intra-day and
inter-day precision was found to be less than 2
and it showed that method was precise.

9. Percentage recovery was found to be 98.50-
100.0 % for CIL and 99.50-99.95 % for TEL,
thus method was accurate.

10. There was not much change in % RSD of CIL
and TEL by change in analyst and instrument,
thus developed method was found to be robust.

B. Absorbance Ratio method by UV

A simple, reproducible and specific UV
Spectroscopic method was developed for CIL
and TEL in bulk drug.

2. The Amax of CIL and TEL were found at 241
nm and 2966 nm resp. by UV
Spectrophotometer.

3. Assay of marketed tablet formulation was done

and percentage purity was found to be 98.33-

99.0% for CIL and 99.63-99.83 % for TEL.

=

DOI: 10.35629/7781-0805129141

| Impact Factor value 7.429 | 1SO 9001: 2008 Certified Journal Page 138



International Journal of Pharmaceutical Research and Applications
} Volume 8, Issue 5 Sep-Oct 2023, pp: 129-141 www.ijprajournal.com

W

UPRA Journal

4. The developed method was validated for [6].  Kenkel J. Analytical Chemistry For
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8. % RSD values of Repeatability, intra-day and Publishers and Distributors Pvt. Ltd., 118-
inter-day precision was found to be less than 2 148.
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