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Abstract

An easy, simple and accurate method for estimating ciprofloxacin in the presence of cephalexin or vice
versa in a mixture of the two. It has been possible to successfully apply the proposed method H-point
standard addition method (H-PSAM) in the estimation of ciprofloxacin in the presence of cephalexin
interfering at wavelengths 240-272.3 nm and with different concentrations of ciprofloxacin 4-18 ug.mi™.
As well as the estimation of the cephalexin in the presence of ciprofloxacin interfering at wavelengths
262-285.7 nm and with different concentrations of cephalexin 6-18 pg.ml? in a mixture of them. The
results showed the absence of any interferences by the additives that the drugs may contain on these
compounds and within the detection limits of ciprofloxacin equal to 0.1732 pg.ml* and drug cephalexin
equal to 0.4620 pug.ml®. RSD% less than 2%. The method has been successfully applied for the
determination of the two drugs in some pharmaceutical preparations. The proposed method is considered
one of the low-cost methods and it does not need to introduce the properties in a series of reactions and
fixation of the reaction conditions to estimate them. Rather, it is done by estimating the property after
dissolving it directly in distilled water in the presence of another drug with it in a mixture. It is considered
one of the successful methods in the assessment, especially for properties that are close in spectrum
absorption for which it is not possible to find ways to separate the mixture more accurately than this
proposed method without overlapping and the effects of one on the other. The proposed method in this
research was successful in the estimation of both drugs ciprofloxacin and cefalexin in a mixture without
drug interaction with the other.

Keywords: Drug, Estimate, Method, Sample, Spectrophotometric.

Introduction

Ciprofloxacin  (1-cyclopropyl-6-fluoro-4-oxo7-  agent for the fluoroguinolone the second type of
(piperazin-1-yl)-quinolone-3-carboxylic acid), its  obstetrics together the spectrum of activity is wide
structure is shown in Fig. 1, is an antimicrobial against gram-positive and gram-negative of the
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bacteria, inclusive pseudomonas aeruginosa.
Mechanism efficacy of anti-bacterial quinolones,
such as ciprofloxacin, is imagined to share the
repression for bacterial topoisomerase Il and
topoisomerase 1V, key enzymes in the replication
process, copy, reassemble and correction DNA of
bacterial, impersonation during bactericidal action.
Ciprofloxacin salt is utilized in the production of
ointments that are used for the eyes, which is
prescribed for eye infections, such as corneal ulcers
and bacterial conjunctivitis, caused by susceptible
microorganism, such as the microorganisms
staphylococcus  epidermidis.  Ciprofloxacin s
considered one of the most used antibiotics of the
second generation of quinolone since the late 1980
and early 1990. It is considered one of the favorite
medicines in the treatment of urinary tract
infections, sharp uncomplicated cystitis in females,
chronic bacterial prostatitis, lower respiratory tract
infections, sharp sinusitis, skin structure infections,
bone and joint infections, infectious diarrhea,
typhoid fever, uncomplicated cervical and urethral
gonorrhea*,

O O

| OH

Figure 1. Structure of ciprofloxacin

Several methods have been developed for the
estimation of ciprofloxacin using voltammetry !, LC
2 UV-Vis and back titration 2, HPLC/MS 4, HPLC
%6 RP-HPLC '8, Fluorescence °, UFLC 1%, UV-Vis
1114 Manufactured membrane selective electrodes
1516~ Cloud Point Extraction '’ and Capillary
electrophoresis 1819,

Cephalexin  Fig. 2, is a derivate for
amynodesacetoxy cephalosporin acid belonging to
Materials and Methods

All materials used are analytical materials of
high purity from the Samara Company of Irag (SDI)
and dissolved in distilled water. Pharmaceuticals

antibiotics from B- lactams of the | obstetrics
together with a range of activity from
pharmacological. It has cefalexin a large gram-
negative and gram-positive, and it has antimicrobial
like properties. It is produced in the form of a
gelatin capsule or the form of suspension.
Cephalexin was listed among the top 200 drugs, it is
often described in the USA according to National
Data Corporation Healthl. It is a type of antibiotic
that kills bacteria and is used for infections of the
skin and various organs in humans or animals 222,

NH,
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Figure 2. Structure of cephalexin

Several analytical methods have been used for
the determination of cephalexin, including UV-Vis
21-24 yoltammetry 2% 25, RP-HPLC %6 27, HPLC/MS
2 and Potentiometric method #. The H-point
method has recently been used in the estimation of
some drugs, as in the following research 3032,

In this work, a selective H- point standard
audition method was used for the determination of
both drugs ciprofloxacin and cephalexin in their
mix, and the method was successfully applied to the
estimation of assays in pharmaceutical preparations.
It is considered one of the proposed direct methods
for estimation using UV-Vis spectrophotometer.

Device

The device used a UV-Vis spectrophotometer
model 1800 (Kyoto, Shimadzu, Japan) two beams
and uses a cell made of quartz. It measures a range
of wavelengths from 190 nm to 1100 nm.

that have been used in applications ciprofloxacin
injection 2 mg. ml* from two companies Micro in
India and Samarra in lraq but cephalexin capsule
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containing 500 mg from Samara in lraq and Micro
in India.

Standard solution

A stock solution from both drugs ciprofloxacin
and cephalexin was prepared with melted 0.01 gm
in a volumetric flask 100 ml and it is diluted with
distilled water (100 pg.ml?). Several solutions were
prepared from it and diluted using the same solvent.

Preparation of pharmaceutical solutions

Ciprofloxacin is prepared by withdrawing 5 ml
of ciprofloxacin injection 2 mg.ml?, transferring it
to a volumetric flask of 100 ml, diluting it with
Results and Discussion

Fig. 3 shows the absorption spectra of each drug
ciprofloxacin and cephalexin, and it is clear that
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Cephalexin 372 3nm

H
24 273

0.3000- /

2g2nm 283 7nm

Ciprofloxacia

Absorbance

02000
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220.000

.
260.000 280.000

240.000

300.000

distilled water and several concentration solution
were prepared from it and dilute using the same
solvent.

Cephalexin the content of 10 capsules is
weighed and the weight of the average content of
one capsule is taken. It is dissolved in distilled
water and transferred quantitatively to a volumetric
flask of 100 ml and diluted to the mark with
distilled water. After that, it is filtered using filter
paper No.40 to get rid of the insoluble additives.
The filtrate is taken and used in preparation of
different concentrations.

each drug overlaps in the analytical estimation with
the other. Therefore, the simultaneous estimation
method can be used H-point (H-PSAM).

0.5000

0.4000

Absorbance

0.2000

LR
260.000
nm

0.1000
220,000

280.000

240,000 300.000

Figure 3. Absorption spectra of 16 pg.ml* of Cephalexin against blank (water) and 4 pg.ml* of
ciprofloxacin against blank (water).

H-Point standard addition method (H-PSAM)

The following principles were followed in
selecting the appropriate wavelengths for the H-
PSAM application.

1. The two wavelengths selected must remain the
analysis signal linear with focus. While the
overlapping signal remains equal even if the analyte
concentration are changed.

2. Analytical signals of the mixture consisting of the
substance to be analyzed and the interfering
substance are equal for all the individual signs of
each type.

3. The different slope of the two straight lines is
obtained at two specific wavelengths A1 and A, it
must be large to obtain high accuracy, so the
wavelength pair is determined by the values that
give the largest increase in slope.
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The calculation method used was based on the
consideration of ciprofloxacin (x) as the one to be
estimated and the interfering one being cephalexin
(y), then the method was reversed so that the
cephalexin (x) is what is required to be estimated
and the interfering is the ciprofloxacin (y). The X is
estimated by selecting two wavelengths located on
both sides of the maximum absorption of y, where
the absorption peaks of y are equal and there is the
largest difference between the absorption peaks of
X. when drawing calibration curves, two drawings
will come out. We will get two Eqgs. 1, 2.

A2 nm=0.0159X+0.0939 ....... 1
A2g570m=0.0064X+ 0.0552

The slopes and intercept are subtracted from the two
Egs. 1,2 asin Egs. 3, 4

Slope 3= slope 1 - slope 2=0.0095

Intercept 3=intercept 1 - intercept 2 = 0.0387

The intercept 3 is divided by slope 3 to extract the
concentration of the unknown Cy as in the Eq. 5.

Cu=intercept 3 / slope 3= 4.07 pg.ml*

The interferometric absorbance is calculated as Ax
at the intersection point of the interferometric axis
with the x-axis. The concentration obtained in one
of the two Egs. 1, 2 from the drawing is applied
with the signal inverted as in Eq.6

Az621m=0.0159 x 4.0 - 0.0939
=- 0.0303 without signal
A252 nm=0.0303

The calculation method is described by theia’ A
Netal .

Pairs are chosen for the wavelengths 240-272.3 nm
and 262-285.7 nm for the simultaneous estimation
of the ciprofloxacin in a mixture with the
cephalexin, Fig. 4 shows the drawing of the
measurement addition line for the ciprofloxacin,
which is considered analytical and cephalexin as
overlapping. The concentration of the analyte is
calculated directly from the parametric point of
intersection of the two lines, while the concentration
of the interfering is calculated by the calibration
method with a single standard using H-point.

y =0.0797x + 0.4558
R?=0.9979

A 2

R2=0.9969

Absorbance
[

y = 0.0195x + 0.1999

a)
r T TV T T T T T T T T T T

-6 -4
Concentration of Cephalexin added pg.ml *

-2 0 2 4 6 8 10 12 14 16 18 20

808, Y=00206x+03212
B¢ R? = 0.9962

=

o

3

<0 0.0028x +,0.2489

2

a)
f T TO T T T T T T T T T 1

6 -4-20 2 4 6 8 10121416 18 2
Concentration of Ciprofloxacin added pg.ml -1

Figure 4. Plots of H-PSAM for a mixture of (A) fixed concentration of cephalexin (4 pg .ml?) and fixed
concentration of ciprofloxacin (4 pg .ml%), (B) fixed concentration of ciprofloxacin (4 pg .ml*) and
fixed concentration of cephalexin (4 pg .ml™).

The possibility of applying the H-Point (H-
PSAM) method

Using the proposed method for several
concentrations of the substance to be analyzed
independently of the overlap between the

absorbance versus the concentration is also
independent of the analyte, so the proposed method
can be applied to remove the interference. Figs. 5
and 6 show the results for both the drug
ciprofloxacin and cephalexin.
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Figure 5. Plots of H-PSAM for: (A) different concentrations of cephalexin (2, 4 and 16 pg.ml*) and
fixed concentration of ciprofloxacin (4 pg .ml?) (B) fixed concentration of cephalexin (4 pg.ml?) and
different concentration ciprofloxacin (2, 4 and 6 pg.ml?).

A
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fa)
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Figure 6. Plots of H-PSAM for: (A) different concentrations of ciprofloxacin (2, 4 and 16 pg.ml?) and
fixed concentration of cephalexin (4 pg .m1?) (B) fixed concentration of ciprofloxacin (4 pg.ml') and
different concentration cephalexin (2, 4 and 6 pg.ml?).

Limit of Detection (LOD)

LOD has been calculated using theoretical (slope
method) in Eq.7

L.O.D. =3Sg/slope .....7
S = o -1 Standard deviation of blank for n=13

LOD for the drug ciprofloxacin equal to 0.1732
ug.ml?t and drug cephalexin equal to 0.4620 pg.ml”
1. The results obtained from the proposed method
were compared with sensitive methods such as the
spectrum derivative method to use the suggested
method to identify these compounds in
pharmaceutical preparations. Maha et al have
determined the ciprofloxacin in tablets using the
derivative spectrophotometric method with values
for LOD found equal to 0.45 pg.ml? with RSD%

less than 2% 3. It is also encouraging to compare
the validation of the method proposed in this paper
that used to estimate cephalexin with that found by
Neda found that the LOD 0.808 pg.ml*with RSD%
less than 2% via using a zero-order method and
LOD 0.781 pg.ml*with RSD% less than 2% for the
area under curve method 2.

Precision and accuracy

Several samples were used with different
concentrations of ciprofloxacin and with the
presence of cephalexin as an interfering factor to
estimate  the  ciprofloxacin, and different
concentrations of cephalexin were used and with the
presence of ciprofloxacin as an interfering factor for
the estimation of cephalexin. The experiment was
repeated five times, the results are shown in (Table
1).
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Table 1. Results of a series of different concentrations of cephalexin and ciprofloxacin by H-PSAM.

Equation** R?  Analyst to CH
Exp. Interferen Analyst Cone.( pg.ml?)
No. ce Ratio AH Cephalexin
(ng.ml™) taken foun Rec.% RSD%
d
A262nm=0.0159X+0.0 0.995 4 2 4.0 0.030 4,073 101.82 0.2455
1 939 0 3 4
A285.70m=0.0064X+0.  0.995
0552 5
2 A262nm=0.0234X+0.4 0.998 6 4 6.0 0.321 6 6.055 100.91 0.0761
623 7 9
A28570m=0.0035X+0. 0.997
3383 3
3 A262nm=0.0194X+1.0 0.996 4 16 4.1 1.014 4 4177 104.42 1.3047
942 5 6
A28570m=0.0042X+1. 0.992
0307 5
Equation** R?  Analyst to CH
Exp Interferen An Analyst Conc.( pg.ml?)
No. ce Ratio Ciprofloxacin
(ng.ml?) taken foun Rec.% RSD%
d
1 A2723nm=0.0788X+0.  0.997 4 2 4.0 0.032 4 4,017 100.42 0.1503
3487 1 1
Az4onm = 0.02X + 0.996
0.1125 1
2 A2723nm=0.0797X+0. 0.998 6 4 5.9 0.207 6 5.958 99.30 0.9093
6822 1 3
A240nm=0.0188X+0.3  0.995
193 5
3 A2723nm=0.0846X+0. 0.999 4 16 3.9 0.357 4 3.984 99.60 1.4662

695 5
Az40nm = 0.992
0.0221X+0.446 9

**Equation of Standard addition line, the
subscript numbers on A values show the
wavelength of absorbance measurement

Applications

From the results that were reviewed above, it is
clear that the proposed method gave acceptable

results with the drugs that were estimated in this
way. The same proposed method was used in
analyzing the shapes of pharmaceutical samples to
estimate their content of the active substance. The
results are shown in Table 2.
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Table 2. Determination of cephalexin and ciprofloxacin in a mixture in some pharmaceutical
compounds by (H-PSAM) for n=3.

Sample Equation** Analyte An C Analyte Ciprofloxacin
Ciprofloxac Interfere H Label Foun Conc Conc Rec.* RSD
in nce ed d * * % %
Ratio Amo Amo Take Foun
unt unt n d
pg.ml pg.ml pg.ml pg.ml
-1 -1 -1 -1
Injection A272.30m= 4 4 0.041 4. 2 2.036 4 4,092 1022 0.122
USP 0.1428x+0.5425 78 0 90 2
(2mg/ml) A 240nm=
Micro — 0.0435x+0.1362
India
Injection Az72.30m = 4 4 0.023 4. 2 2.112 4 4224 1056 0.303
UsP 0.1299x+0.572 2 2 00 0
(2mg/ml) A240nm =
Samarra- 0.035x+0.1711
Irag
Sample Equation** Analyte An Analyte Cephalexin
Cephalexin Interfere H Label Foun Conc Conc Rec* RSD
nce ed d * * % %
Ratio Amo Amo Take Foun
unt unt n d
pg.ml pg.ml pg.ml pg.ml
-1 -1 -1 -1
Capsule Azsanm = 4 4 0358 4. 500 5126 4 4101 1025 0.048
(500mg) 0.0757x+0.6687 2 1 25 25 76
Micro — Ao285.7nm =
India 0.0045x+0.3767
Capsule A 262nm = 4 4 0366 4. 500 5128 4 4,103 1025 0.910
(500mg) 0.0711x+0.6584 6 1 75 75 3
Samarra- Azgs.70m =
Iraq 0.0083x+0.4007
Conclusion

From the results obtained above, it is clear that
the proposed H-point standard addition method
gave acceptable results with the drugs that were
estimated, namely ciprofloxacin and cephalexin,
which were estimated in this way. The same
proposed method was used in analyzing the shapes
of pharmaceutical samples to estimate the active
substance content of ciprofloxacin and cephalexin,
the results were close to their actual content. This

confirms that the proposed method is good,
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spectrophotometric determination of binary mixtures:
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