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SPECTROFLUOROMETRIC DETERMINATION OF LISINOPRIL IN TABLETS

LISINOPRILIN TABLETLERDE SPEKTROFLUOROMETRIC MIKTAR TAYINT

GULSEN ISKENDER, BENGI YARENCI

Department of Analytical Chemistry, Faculty of Pharmacy, University of Istanbul, Turkey

Powdered tablets equivalent to 20 mg of lisinopril
(I) was dissolved in 50 ml of H20, the mixture was
sonicated for 20 minutes, diluted to 100 mi with HO,
mixed and filtered. The first portion (20 ml) of the filtrate
was discarded and 10 ml of the filtrate was diluted fo
100 ml with H»0. 10 ml of this solution was diluted
10 50 ml with HyO again. 2 mi of borax buffer (pH 9.5)
was mixed with I ml of this solution, then 2 ml of
Jluorescamine (in 100 fold molar excess over I) in acetone
was added and the contents were mixed again. After
standing for 20 minutes, protected from light, the
fluorescence intensity was measured at excitation and
emission wavelengths of 365 and 488 nm respectively,
against a blank prepared similarly. The fluorescence
intensity was linearly related to the concentration over
the 50-250 ng.ml-1 and 250-1250 ng.ml-1 concentration
ranges of the I. Results obtained by applying the proposed
fluorescence procedure to commercially available
lisinopril dosage forms were compared with the UV
spectrophotometric method. On applying the F-test
and t-test at the 95% confidence level, no significant
difference was found between the mean recoveries
obtained with the suggested and UV spectrophotometric
method

Lisinopril, angiotensin doniistiiriicii enzim (ACE)
inhibitorii olup, antihipertansif etki gosteren bir ilactir,
Bu calismada lisinoprilin fluoreskamin ile sulu ortamda
fluoresans gosteren tiirev olusturmasina dayanan
spektrofluorometrik bir yontem gelistirildi. Optimum
reaksiyon sartlart arastirildiginda, reaksiyon pH
9.5'ta, fluoreskamin/amin mol oranimn 100 olmast
halinde ve oda temperatiiriinde 20 dak. icerisinde
tamamlanmaktadir. Fluoresans olgmeleri 488 nm de,
365 mm eksitasyon filtresi kullanilarak yapildy. 50-

250 ng.mil-l ve 250-1250 ng.ml-1 konsantrasyon
araliklarinda dogrusal bir iliski oldugu saptandi. Bu
yontem lisinoprilin tabletlerde miktar tayinine uyguland.
Farmasotik preparatlar ayrica kiyas yontemine gore
analiz edildi. Her iki yontemle elde edilen sonuclar
altisar deneme iizerinden %95 olasilik diizeyinde t
ve F testi uygulanarak istatistik olarak karsilastiril-
du.
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Introduction

Lisinopril is the lysine analog of enalapri-
lat-the active inhibitor of the angiotensine
converting enzyme derived from the prodrug
enalapril. It has been shown to be effective
in the treatment of all grades of essential
hypertension (1,2). Many analytical techniques
have been applied for the assay of this drug
in body fluids such as RIA (3), CIBA (4), and
FEA (5). HPLC analyses (6-8) of this drug
was also reported. Fluorescamine is a fluo-
rogenic reagent for the assay of primary amines
in the picomole range (9-11). Its reactions
with amines 1s almost instantaneous at room
temperature in aqueous media. The proposed
method depends on the reaction between li-
sinopril and fluorescamine in an aqueous
solution.

Materials

Instruments. A Zeiss PMQ-II spectrophotometer
equipped with ZFM 4 fluorescence attachment and
St 41 mercury vapour lamp was used. Zeiss 365 nm
filter served for the UV excitation. The emission
monochromator was set at 488 nm. The slit width
was varied between 0.5-0.15 mm. Glass cells (10x10x45
mm) were used as sample cells.

The responce of the spectroflucrometer was calibrated
daily using appropriate concentrations of quinine sulphate
solutions in 0.1 N sulphuric acid.

Chemicals: Lisinopril and its tablets were obtained
from Ilsan [lac Hammaddeleri San. A.§. and ltag llag
San. A.S., Istanbul. Fluorescamine was purchased from
Hoffmann-La Roche, Basel, Switzerland and quinine
sulphate, sulphuric acid, acetone, acetonitrile, di-
methylformamide, dioxane from E. Merck., Darmstadt,
Germany. All solvents used were analytical grade.

Stock solution: An accurately weighed amount of
lisinopril dihydrate equivalent to 62.5 mg of lisinopril
was dissolved and diluted to 100 ml with water.
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Standard solutions: Aqueous solutions of lisinopril
(1.25-6.25 megml™! ; 0.25-1.25 mcg.ml'1 ) were prepared
by diluting the stock solution.

Reagent solutions : 0.021% and 0.004% (w/v) solutions
of fluorescamine in acetone were prepared the day before
usage and stored at room temperature.

Buffer solutions were prepared according to the general
procedures (12, 13).

Method

2 ml of borax buffer (pH 9.5) was transferred to a
10 ml test tube. 1 ml of standard drug solution was added
and the contents were mixed, then 2 ml of the fluo-
rescamine solution was added and contents were mixed
again. After standing for 20 minutes, protected from
light, the fluorescence intensity was measured at ex-
citation and emission wavelenghts of 365 and 488 nm
respectively, against a blank prepared similarly.

Calibration curves were obtained by least squares
linear regression of the relative fluorescence intensity
values versus concentrations of lisinopril.

Sample preparation

20 lisinopril tablets were weighed and finely powdered.
An accurately weighed amount of the powder equivalent
to 20 mg of lisinopril was transferred into a 100 ml
calibrated flask. Then 50 ml of water was added, and
the mixture was sonicated for 20 minutes, diluted with
water, mixed and filtered. The first portion (20 ml)
of the filtrate was discarded and 10 ml of the filtrate
was transferred into a 100 ml volumetric flask and diluted
to volume with water. 10 ml of this solution was pipetted
into a 50 ml volumetrik flask and diluted to volume
with water again. Then , 1 ml of this solution was pipetted
into a test tube and processed as described above.

Results and Discussion

The proposed method has been used for the
determination of lisinopril and its dosage forms.
The yields of lisinopril-fluorescamin derivative
were investigated as a function of pH, reaction
time, reagent excess and reagent solvent.

Fluorescence intensities were measured
at the concentration of 500 ng.ml-! of lisinopril.
Instrument settings: excitation filter 365 nm,
emission maxima 488 nm, sensitivity 1x9 and
slit width 0.4 mm.

Wavelength and effect of reagent solvent
The fluorescence intensity and the position
of the maxima depend on the nature of the

solvent used for reagent solution. Table 1 shows
that acetone gave the highest response.

66

Table 1. Fluorescence intensities of fluorophore formed
with fluorescamine in different solvents

Solvents Relative fluorescence
arbitrary units
Acetone 44.5
Dioxane 1.5
Acetonitrile 32
Dimethylformamide 255
Effect of pH

The fluorophore formation is dependent
on the pH of the medium. The results shown
in Table 2 indicated that maximum fluorescence
intensity was obtained at pH 9.5.

Table 2. Effect of pH on the reaction of lisinopril with
fluorescamine

pH 718 |9 {9510 |11

Relative fluorescence
arbitrary units 5113131} 37] 321265

Reaction time

The reaction was completed within 20 min.
at room temperature (Table 3).

Table 3. Effect of time on fluorescence intensity of
fluorophore

Time (min.) 10 115 |20 25 O |40

Relative fluorescence
arbitrary units 47.7148.5149.21 49 48.5148

Amount of the reagent

It was found that-100 fold excess of fluo-
rescamine was necessary for maximum flu-
orescence intensity (Table 4).

Table 4. Effect of reagent concentration on the reaction
of lisinopril with fluorescamine

Mole ratio of
fluorescamine/lisinopril| 40 {80 |90 100 110 {120

Relative fluorescence
arbitrary units 24.5145.3147.5150.8 |50.249.5




Table 5. Comparison of the results obtained by the proposed and UV spectrophotometric methods for the
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assay of lisinopril in tablets (A:5 mg/tablet, B:20 mg/tablet)

A B
Proposed UV Spectrophotometric Proposed 1A% Spectrophotometric
Method Method Method Method
n mg/tablet % mg/tablet | % mg/tablet| % mg/tablet %
1 492 | 9842 497 99.47 19.82 1 99.12 19.71 98.54
2 495 | 98.89 4.87 97.33 19.68 | 98.42 19.83 '99.13
3 490 | 9795 493 98.67 19.92 1 99.60 19.94 99.71
4 491 | 98.19 4.89 97.87 | 19.78 | 98.89 19.77 98.83
5 491 | 98.19 491 98.13 1997 199.83 19.83 99.13
6 495 | 98.89 493 98.67 19.97 199.83 19.88 99.42
Mean 492 9842 491 98.36 19.86  99.28 19.83 99.13
Standard Deviation 0.02 0.03 0.11 0.07
R.S.D. 041 0.67 0.54 0.37
Confidence Limits 4.90-4.94 4.88-4.94 19.77-19.95 19.77-19.89
t-test of significance t=0.35 p=0.05 =223 t=0.31 p=0.05 t=2.23
F- test of significance F=225 p=0.05 F=5.05 F=2.04 p=0.05 F=5.05

Stability of the derivative in aqueous medium
was investigated by performing repeated
readings of the same sample at different times.
It values were found to be stable for at least
three days at +4°C in dark.

Under the specified experimental con-
ditions, the fluorescence intensity was linearly
related to the concentration over the 50-
250 ng.ml-1 and 250-1250 ng.ml-1 concentration
ranges of the amine. Using the method of least
squares, the linear regression equations obtained

obtained with the suggested and UV spect-
rophotometric method.

The proposed method is simple and rapid
and shows good precision, accuracy and se-
lectivity.
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