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" THE DETERMINATION OF NIFEDIPINE AND
NICARDIPINE BY INDIRECT ATOMIC ABSORTION
SPECTROSCOPY OVER CADMIUM

M. CANLICA*, S. iSLIMYELI"

SUMMARY .

In this work, optimum conditions of the indirect atomic absorption spectro-
scopic (AAS) determination of nifedipine and nicardipine were investigated. The devel-
oped method is based on the reduction of the antihypertensive drug substances carrying
an aromatic nitro group, by boiling them under reflux with cadmium metal in 0.05N
hydrochloric acidic medium under a CO, atmosphere for half an hour, The amount of
the drugs were calculated by measuring atomic absorbance of the released cadmium(II)
ions, at 228.8nm.

Calibration graphs were plotied between absorbance and cadmium(II) concentra-
tions in the ranges of 0.292-1.460 mg/mL for nifedipine and 0.196-0.980 mg/mL for
nicardipine. The linear equations of the calibration graphs were calculated by regression
analyses as A=0.214C + 0.012 (1=0.9999) for nifedipine, A=0.320C + 0.013 (r=0.9999)
for nicardipine,

Atomic absorption spectroscopic method was applied to the quantitative deter-
mination of two compounds in commercially available drug formulations. The drugs
were also analyzed with a visible spectrophotometric method based on diazotization-
coupling of the amine group formed during the reduction of the aromatic nitro group.

(*) The Faculty of Science & ArtDepartment of Chemistry Yildiz Technical Umveristy, 34210,
Istanbul, Turkey
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The results obtained from the two methods were compared statistically in terms of t and
F tests. There were no significant differences between the means and precission of these
two methods,

OZET

Caltsmada, nifedipin ve nikardipin’in indirekt atomik absorpsiyon spektrofo-
tometrik tayin yonteminin optimum kosullan incelendi. Gelistirilen yontem aromatik
nitro grubu igeren antihipertansif ilag etken maddesinin 0.05 N hidroklorik asit ortamda,
CO, atmosferinde elementel kadmiyum ile geri sogutucu altinda kaynatifarak indirgen-
mesine ve agiga ¢ikan kadmiyum{II) iyonunun 228.8 nm’deki atomik absorbansmm
Slgtimiine dayanmaktadir.

Absorbans degerleri ile kadmiyum(II) konsantrasyonlar: arasinda nifedipine igin
0.292-1.460 mg/mL, nikardipin i¢in 0.196-0.980 mg/ml. arahiginda olgii egrileri
hazirlandi. Olgii egrilerinin dogru denklemi regresyon analizi ile nifedipin igin
A=0.214C + 0.012(r=0.9999), nikardipin i¢in A=0.320C + 0.013(r=0.9999) olarak hesa-
plandi.

Atomik absorpsiyon spekiroskopik yontem, iki maddenin piyasada meveut ilag-
formiilasyonlarinda miktar tayinine uygulandi. Ilaglar, aromatik nitro grubunun
indirgenﬁlesiyle elde edilen amin grubunun diazolama-kenetlenme reaksiyonlarina
dayanan gbriinilr bolge spektrofotometrik yontemle de analiz edildi. iki yontemden elde
edilen sonuglar birbiriyle t ve I testleri yoniinden istatistik olarak kiyaslandi. Iki yontem
arasmda ortalamalar ve kesinlik yéniinden anlambh bir fark olmadigi saptand:.

Key words: Aromatic nitro compounds, Cadmium ion, Diazotization-coupling,
* Indirect determination, Atomic Absorption Spectroscopy.

INTRODUCTION

The indirect AAS method over cadmium can be applied to nitrite and nitrate
ions and aromatic nitro and nitroso compounds(1). In a basic (pH 8-9) medium environ-
ment containing the nitrate ion, when the Cd2+, that is created by reduction of nitrate, is
measured using AAS, it is observed that the results are somewhat less than the expected
one. This could be a result of the cadmium hydroxide that may form upon the surface of
the metal. The experiments carried out determining the nitrite that originates with the
same reactants, using the diazotization-coupling spectrophotometric method, gives the

same low results which leads the writer to the same idea. Using different concentrations
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of hydrochloric acid in a CO, atmosphere the nitrate ion was reduced with the cadmium
metal and the solubility of the ion was measured, in the light of this the equation for the

reaction was determined as;
INO™, + 4Cd + 10H' — NyO +4Cd?* + 5H,0

The probability of the suggested reaction was backed up by putting the output of
the reaction in gas form through an IR spectrum thus proving that N,O was being pro-
duced,

After putting aromatic nitro and nitrozo compound through the same process the
reaction equations were determined as(2,3);

Ar-NO, + 3Cd + 6HC1 — Ar-NH, + 3CdCl, + 2H,0
Ar-NO + 2Cd + 4HCI — Ar-NH, + 2CdCl, + HyO

The structure of the reaction were investigated by reduction of p-nitro benzoic
acid with Cd metal in a 0.05M HCI solution and obtaining uv absorbtion spectra of the
reactants and the producis. '

In the presant investigation, an indirect AAS determination method over Cd metal
was developed for the drug substances nifedipine and nicardipine containing aromatic
nitro group.

RESULTS AND DISCUSSION

With the intention of determining the optimum conditions for the method; the sol-
vent to dissolve the substances, the HCL concentration and the boiling time were inves-
tigated. Methanol, 0.05N HCL concentration and 60 minutes of boiling time were found
suitable. ‘

As siated in the method, standard solutions of cadmium (I} and the drug sub-
stances were measured under the same conditions, thus using the inclination of the
graphs obtained from the regression analysis to calculate the remaining amount of each
respective substance for each process. The ratio for nifedipine was calculated as 83.0%
the same ratio for nicardipine was 87.8%. In the light of these results, it was decided to
use own standards of the substances during the determination of them in pharmaceutical
preparations. The amount of active material in each sample was obtained from each
respective graph in mg. The results are stated on the tables.

Using the stated method for every 1 mole of nitro compound, 3 moles of cadmi-

um (I1) ion is obtained. The drugs were also analysed by measuring the amines, obtained
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as a results of reduction, with diazotization-coupling visible spectrophotometric method
as a method of comparison(4). In this method, maximum absorption wavelenghs were
546 nm for nifedipine and 530 nm for nicardipine. The results obtained from the two
methods were compared statistically in terms of t and F tests of confidence level at 95%
level of probability. There was no significant difference between the two methods.

The selectivity of the reaction: Under the stated conditions the nitroso compounds
also give the similar reaction; dinitro- and polynitro- compounds may react in 0.15M
concentration and at a boiling time over 60 minutes(2). Organic nitrate group also reacts
according to the following equation(1):

2R-ONO, + 4Cd + 8HCI — N,0 + 4CdCl, + 2R-OH + 3H,0

The other functional groups do not mterfere.

An important advantage to this method is that four ditferent methods of determi-
nation can be applied to the same solution. These are AAS, polarography, complexo-
metric titration with EDTA and visible spectrophotometry over amine obtained. The
other advantages are reagent stability and reaction selectivity. Producing 3 moles of Cd
ion per 1 mole of nitro group cause the results tobe more precise and accurate,

Table 1: The values used to calculate the calibration graphs for nifedipine and nicardipine

Nifedipine cdZt Absorbances Nicardipine Cd2+ Absorbances
Concentration Concentration Concentration | Concentration
(ng/mL) in Nifedipine {pg/mL) in Nicardipine
(ng/mlL) {ng/mL;)
0.3 0.292 0.075 0.3 0.196 0.077
0.6 0.584 0.138 0.6 0.392 0.137
0.9 0.876 0.204 0.9 0.588 0.202
1.2 0.168 0,270 1.2 0.784 0.263
L5 1.460 0.332 L5 0.980 0.328
A=0.214C+ 0012 r=0.9999 A=0.320C + 0.013  r=0.9999
EXPERIMENTAL

Materials
Chemicals: Nitrendipine (Bayer), nicardipine (Sandoz),other materials (product
of Merck): Hydrochloric acid, acetone, ethanol, methanol, cadmium granules, cadmium-
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Table 2 : The determination of nifedipine(A,B,C,D} and nicardipine(E) in pharmaceutical
preparates (n=6, p=0.05)

n AAS Method Visible Spectrophotometric Method
A B C D E A B C D E
1 10.0 10.1 21.4 302 9.9 10.1 10.1 212 |29.8 (203
2 10.1 9.4 20.0 312 19.7 9.9 9.9 200 (308 3213
3’ 10,0 9.8 20.7 30.0 19.7 100 9.7 202 1304 [197
4 9.9 10.0 20,2 29.9 20.8 10.5 9.5 20,5 {301 (208
5 10.3 9.9 192 29.9 19.7 103 9.4 19.8 1297 1195
6 10.6 1.0 19.8 30.0 215 9.0 107 | 201 §300 (205
X 10.2 100 20.2 30.2 20.2 10.0 9.9 203 [30.1 204
5 0.32 0.53 0.76 0.50 0.76 0.52 048 1 050 [041 [0.67
S/X.100 | 3.10 5.31 176 1.66 376 5.20 480 | 245 136 [328
X+sy | 103 10,5 20.3 30.3 20.4 10.2 10.3 204 (302 20.6
. \/T]" -10.1 9.5 -20.1 -30.1 -20.0 9.8 95 1 -202 [-300 }-20.2
t test 1a=1.0  tp=2.13 10=0.33 ip=049 (E=131 Iypte=2-23
F test Fa=2.7 Fp=125 Fc=2.30 Fp=152 Fp=1.66 Frrypte=3.03

suiphat.é, a-naphtilamine, ammonium sulphamate, glacial acetic acid, sodium nitrate and
double distilied water,

Instruments: Spectra AA-20 Varian AAS, Philips PU 8700 uv-visible spec-
trophotometers.

Methods

a) Conditions for the AAS Method: 5 mg nifedipine and 3 mg of nicardipine were
weighed accurately and transferred into a double-necked glass flask. A solution was then
prepared by adding 2mL of methanol. After adding 10mL of 0.05-0.2N hydrochloric acid
and a Cd granule washed with conc, HCL and EtOH previously, the solution was boiled
in CO, atmosphere for 60 minutes. After diluting the solution with H,O to the desired
concentration, the atomic absorbance of the cadmium (II) jon in the solution was mea-
sured against water at 228.8nm.

b) Conditions for the Spectrophotometric Comparison Method: The amine
groups that were obtained during the reduction of the aromatic nitro group in an acid
environment were spectrophotometrically defined using diazotization-coupling. With
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this in view, after the reduction of the aromatic nitro compounds, samples taken from the
standard solution at different concentrations were added to 2.5N solution of hydrochlo-
ric acid and a 1% sodium nitrate solution, after which the final solution was shaken and
left for two minutes. After adding of 1% ammonium sulfamate, the solution was left for
another minute, then a 0.2% o-naphtilamine solution was added. Ten minutes later the
absorbances in the visible region were measured against empty trial solution.

¢) Sample Preparation: The materials available on the market containing the drug
substances were weighed one by one and the average weight calculated. The material
was ground to a powder in a porcelain mortar, From the prepared powder the amounts
containing S5mg of nifedipine and 3mg of nicardipine were weighed , after being dis-
solved and diluted with methanol and having been filtered, the method was carried out
as stated,
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