Summary

Cephalexin isamedical drug administrated commonly for the
treatment of infections.
Two methods were examined for determination of cephalexin based

on conventional and derivative UV absorption spectrophotometry.

The calibration curve at 262 nm has linear range extended from (1.5-
100) ppm with relative standard deviations for the slope of 0.91 and
correlation coefficient of 0.9993. The effect of pH on the determination
of cephalexin at this wavelength was aso investigated. The best pH for
its determination was found to be 6.7.

The effect of the presence of some metal ions that found in human
body on the cephalexin determination was studied. We noticed that there
are interference between metal ions and cephalexin measurements. The
metal ions Na', K*, Mg?*, C&* were found that have no interference but

Cu?*, Fe** can interfere with cephalexin.

Derivative absorption spectrophotometry was developed for
determination of cephalexin in the presence of some metal ions that

interfere with cephalexin.

First, second, and third derivative spectraat 317 nm, 337 nm and
291nm, respectively for Fe**, were used for this purpose.

First, second, and third derivative spectraat 285 nm, 238 nm and
2Y Ynm, respectively for Cu?*, were used for this purpose.




The calibration curves for the first, second and third derivative spectra

have alinear rang (2-50) ppm, (2-50) ppm and (2-40) ppm with relative
standard deviation for the slope of 1.38, 0.32 and 3.47 with correlation
coefficient of 0.9993, 0.9996, 0.9990, respectively, for cephalexin

determination in the presence of Fe**.

The calibration curves for the first, second and third derivative spectra
have alinear rang (2-50) ppm, (2-50) ppm and (2-40) ppm with relative
standard deviation for the slope of 3.22, 0.57 and 4.47 with correlation
coefficient of 0.9992, 0.9998, 0.9994, respectively, for cephalexin
determination in the presence of Cu™".

No effect of pH on the determination of cephalexin using derivative

methods was found.




S AlaesS iy 44y ablaly) C)\.c ‘_g dale (preSilanddl L;LLX\ lead) piAly
LAl

A4y Hla g Ao dail) 48y phall e laldie) (pausllanall 38 5 50081 () jla aladiul &
Niay ol (50 Iy i gl YTY o gall Jshall 35 el e iS5 dpdual) A555A))
)4 aisall Ldl) Jad sl (g bl Gl asY) OS5 skl e e (V0 0-),0) (0

L, 98F aadl) Jabaa

> sall Jshll vie i) 5uas e pH s el () il A o S5 LS

LY s GraSllaall a8l s gy 6B ) Juadl () aa g )5Sl

CrSllipnd) ol Slaadl e Gl s 350 g sall pualiall sy 5l aascin) 8
Mg K'¢Na' J) salic o a5 385 el o Lot JAI5 ellia Ja Aaadlas
a3 Al Ay jal) Ldldal die il ae Jalas Fe®*c Cu?* Ly Jalany Ca®*
5583l yualiall (e (o) Jal Al 8 (pullandl il aliatieV) Cada Aiiia aladind

ACa o3 e il i jad i) ae

FYV SYYY daa gl J) W) aie AN ¢ Al 5 oY) Adiiall Calulal Caaadind 38

Feianlly m il 3] V) e e sils Y41

(00-Y) (1o (A (520 1D QA 5 Al 5 AoV Asiial) Cadal 3 plaall Ciliiaie CiilS
antiusall Tadll el cansil) (5 jbmall Cal pasW1 (S 5 ¢y salall (pa e 3 (£4-Y) 5 (00-Y) 5




Sl e 4,999 54,2987 4,999 maaill Jabaas YLV 5 4, FY ), TA
Fe™ aaall il ally

YYA SYAS daa gl ) gl dic JENAN o Aulil) 5 3 o¥) Adiiall Calidal Caondind N8

CUB il (3 13gd 5 e sl YYY

-Y) (A s I A 5 Al 5 (oY) il Canlal 3 plaall Gliaie Gl
Lall Jaal aill (5 jlinall ol a8 g ¢y galall (a6 (£0-Y) 5 (0+-Y) 5 (O
©A99% 54,9994 5 +,999Y il Jalaas £,£V 5057 5 7YY aieadll
L CUZ el eainl dilly V53 e

PH &) s Aulall A8idial) 48y ya Ao 53 esllinad) (i & pH il pae Jas o) 8
Ao dae) Al gl pH (et A GraSilaall




Abbreviations

First Derivative
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CHAPTER ONE

Introduction

n antibiotic is a drug that kills or slows down tp@wth of bacteria. Antibiotics
are one class of antimicrobials, a larger groupdlsn includes anti-viral, anti-
fungal, anti-parasitic drugs. They are relativedyrhless to the host, and
therefore can be used to treat infections.
The term originally describes only those formuas derived from living organism, but
Is now applied also to synthetic antimicrobial,lsas the sulfonamide. Unlike previous
treatments for infections, which included poisonshsas strychnine, antibiotics were
labeled “magic bullets” drugs, which targeted dsgewithout harming the host.
Antibiotics are not effective in viral, fungahd other non-bacterial infections.
Individual antibiotics vary widely in their effeginess on various types of bacteria.
Some specific antibiotic target eithgam-negative or gram-positive bacteria, and others
are wide-spectrum antibiotics. The effectivenessdividual antibiotics varies with the
location of the infection and the ability of thetiarotic to reach that site. Oral antibiotics
are the simplest approach when effective, witrawvgnous antibiotics reserved for more
serious cases.
Antibiotic may sometimes be administered tajy¢ as with eye-drop or ointment (1).
B-lactam antibiotic are very widely used in vetennmedicine for the treatment and
prevention of disease. The development of antibi@sistant bacteria cannot be

underestimated (2). Although the use of antibicis£hemotherapeutic gent is relatively




recent when compared with some other areas of megdithe existence of such
substances has been recognized for many decades (3)

Two major antibiotic families, penicillin arm@phalosporin, share the same structural
component, th@-lactam ring. The fact that penicillins and ceplsalarin exhibit some
cross-sensitivity (i.e. persons allergic to pehicihre likely to exhibit allergic sensitivity
to some cephalosporin) indicates that this shaometponent is clinically important.
Drugs from both families are inactivated by theyenep-lactamase, which is produced
by some resistant pathogens. (

Most antibiotics were discovered in the Uni&tdtes, but from 1960 on, Japan has
been the major contributor. Only 300 to 400 antibgy) however, are used in medicine,
because, in addition to other reasons, most atitibiare devoid of selective toxicity,

being equally toxic to both parasite and host (5).

1.1 Classification of Antibiotics

Antibiotics are classified depending not only oricical structure but also in their
mechanisms of action, antibacterial spectra or@mal other points. In spite of the variety

of chemical structure involved, most antibioticpagr to arise from a limited number of

biogenetic themes, and may be divided into thrgemggoups according to their

potential derivation from amino acids, sugars, acetate or propionate units(6).
Antibiotics can also be classified by the aigms against which they are effective,
and by the type of infection in which they are usef

Although there are many antibiotics, the majarome from only a few types of drugs

(7).




1.2 Cephalexin

Cephalexin, -5-thia-1-aza-bicyclo[4.2.0] o@t&ne-2- carboxylic acid, 7-[2-mino-2-
phenyl acetamido] -3-methyle-8-oxo, (Fig.1) is atelor almost white, crystalline
powder, molecular weight 365.4 g/mol. It is solulblevater, particularly insoluble in
alcohol and ether (8.2).

Fig.1. Structure of Cephalexin monohydrate

Cephalexin belongs to the class of antibiotic cég@ins. They are similar to penicillin
in action and side effects. Bacteria susceptiblefmhalexin includetaphylococcus

aureus, streptococcus penicillin, haemophilus influenza, E. coli and several other (13).




The compound is zwitterions. The isoelectompof cephalexin is approximately 4.5

to 5 (14).The pK® of this drug are (5.2 and 7.3) (15). Discoveretl948 from a fungus

found in Sardinia (16).
Cephalexin has a D-phenylglycyl group as stuesit at the 7-amino position and
unsubsituted methyl group at the 3- position (17).

1.3 Phar macokinetics

Cephalexin is rapidly absorbed with a mean peasnpdalevel about 18 mcg/ml at
one hour; elimination half- life of cephalexin igour (18).

Cephalexin in plasma showed sharper and higgaks than those for cephadroxil.
Half-life and renal clearance remained independédbse (19).

Cephalexin is exerted in the urine by glamearfiltration and tubular secretion. In
vitrotests demonstrate that the cephalosporinbactericidal because of their inhibition
of cell-wall synthesis. Cephalexin has been shawmetactive against most strains of
microorganisms both in vitro and in clinical infexet as described in the indications and

usage of the drug (20).




1.4 M ethods of Cephalexin deter mination:-

Methods developed for the determination of falpha-amino cephalosporin, namely
cefaclor, cefadroxil, cephalexin and cephradin. fidaetion of the target compounds with
fluorescamine at a specific at pH 7.8 to 8.4 (21).

Flurescence spectroscopy is an especiallyjlssthnique for the study of classes of
compounds with relatively high flurescence yieldls.is well documented in the
flurescence literature for organic molecules inugoh or on solid surfaces, one measure
transitions from the lowest vibrational leve$0, of the first electronic excited singlet
state to various vibrational levels of the elecizground state (22)

An electrochemical method for quantifyimgta-lactam antibiotics (cephalexin and
ampicillin) and their hydrolysis products is debed using cyclic voltammetry at the
water/ nitrobenzene interface in a four-electrogtesm. The various hydrolysis products
as well as the ionized antibiotics were studiedaltammetric transfer from water to
nitrobenzene using the method of the interface éetwwo immiscible electrolyte
solutions (ITIES). It was concluded that this elechemical method is suitable for the
guantification of beta-lactam antibiotics and theidrolysis products (23).

A sensitive, accurate and rapid flow injectamalysis (FID) method for the
determination of cephlexin, cefotaxime, cefacl@fpame, ceftriaxone, cefuroxime, and

ceftioxime, has been reported. Cephalexin was tikddsr 15 min with 0.1 M NaOH at

80 °C and then oxidize with Bein sulfuric acid mediuniThe producedre’ is then

complexed wittO-phenanthroline@-phen) in citrate buffer at pH 4.2 to form the red
complex, Fe ©-phen) 3(2+), which exhibits an absorption maximair610 nm.
Variables such as acidity, reagent concentratibms,rate of regents and other flow

injection parameters were optimized to producetbst sensitive and reproducible




results. The method was successfully applied t@attatysis of pharmaceutical
preparations. Excellent agreement between thetsesiuihe proposed and the official
methods was obtained (24).

A fully automated stand-alone flow injectionmunoanalysis (FIIA) device for the
determination of cephalexin in milk has been dewetb The system is based on
principles of flow-through immunoassays and on seatjal addition of the assay
components to an immunoreactor. Protein G is immeblon the surface of the
Immunoreactor serving as affinity matrix for thdymbonal anti-cephalexin antibodies
(25). A cephalexin-alkaline phosphatase conjugateixed with the analyte-containing
sample and binds in a competitive manner to theesponding antibodies in the
iImmunoreactor. After substrate addition enzymaltjcéihe generateg-aminophenol is
detected at a carbon electrode at +150 mV vs.AglAQ@Ge assay cycle takes 16 min
including regenerations without significant losss@fnal height.

Due to the high specificity of the anti-cephah antibodies, othd-lactam antibiotics

like penicillin, amoxicillin and cloxacillin do nahterfere in the measurements, even

when added at 10 mg/40mg. To deactivate alkalimspimatase present in milk, samples

are heat-treated for 3 min prior to measuremergph@lexin recoveries from two milk
samples were 90 and 110%. The detection limit ik /il microgram (mean relative
standard deviation of 3%), less than the maximwiue level of 4 micrograms per Kg.

The device is suitable for fast quantitatiagadgeneration from consecutively
measured samples and thus adds to analytical stgemethods (26).

The analysis of cephlexin in pharmaceutical@as show the precision of UV
absorbance of intact and acid degraded cephal@adtigh performance liquid
chromatography and lodometric methods have useafalysis of cefoxitin, cefotaxime,

cephazolin and cephalexin. To obtain the calibragiaphs, the analytical signal used




were: absorbance, first derivative absorbance mgkderivative absorbance and pH-point
standard additions method by using absorbance valugvo selected wavelengths as
analytical signal. These methods and calibrati@plgs were also used for the
determination of cephalexin in pharmaceutical sas(27).

1.4.1 Chromatographic methods

Thechromatographic technique has been widely usethéseparation and
identification of many sample components. Thin lragleomatography (TLC) and high
performance liquid chromatography (HPLC) techniguage already made a significant
contribution to pharmaceutical, biochemical, claliand environmental analysis (28).

Cephalexin was analyzed by LC as reporteddmadi et al. (29), with slight
modification. The analytical column was a sphebs6#; (250 by 4.6mm) column. The
mobile phase was metharnbltM ammonium acetate (25/75; vol/vol) at the flow rate
1ml.min*, and the absorbance was monitored at 262nm.

Thomas et al. (30) used HPLC quantificatiothef serum extract by using three
different chromatographic systems. The first elupattern developed from a serum
extract of didnosine, lamivudine, and stavudineeaddto serum at concentrations near
Cnax- The second elution pattern developed from a sextnact to which nevirapine and
zidovudine has been added to concentrations nggr The third elution pattern
developed from a serum extract to which delavirdinginavir, nelfinavir, ritonavir, and
saquinvir has been added to concentrations ngar C

Prasad et al. (31), used components in aliqué{g_{5of the solutions of colistin

methanesulfonate (CMS) prepared in water were aggghon a steal strong-anion-




exchange (SAX) column (250 by 4.6 mm inside diameiacked with Sum-diameter
spherisorb, through which a mobile phase consistfragcetonitrile: 1.2mM sodium
sulfate (70:30 vol/vol) was pumped at 1ml/min. Bhgent was monitored for its UV
absorbance at 210 nm.

1.4.2 Spectrophotometric methods

A spectrophotometric methods have been destiitr the quantification of
individual compounds in capsules containing eiffrebenecid and ampicillin or
probenecid and cephalexin (32).

Nagaraja et al. (33), determine the imipreminydrochloride, desipramin
hydrochloride, clomipramin hydrochloride, and tqomamin meleate belonging to
dibenzazepin class of the drugs. This method dependhe interaction of diazotized p-
phenylene diamin dihydrochloride with the drug utfgric acid medium. The resulting

chromphore was measured at 565 nm and was staldbdat 2.5 hr.

1.4.2.1 Ultraviolet Spectrophotometric M ethod

This technique is used to distinguish betwasemical forms, such as substituted
aromatics, conjugated olefins, vitamin and aldebyde

Ultraviolet analysis has been used to stuchesnical components, such as vitamins
and hormones. These measurements are used iragredis of diabetes, kidney




damage, and myocardial interaction, among othereaits. In the medical field, it can be
used to measure the purity of drugs during manufacnd of final product (34).

Bebawy et al. (35), used quantitative deteatnom of cephalexin by conversion of
this drug into piperazine-2, 5 dion derivativeshaating in alkaline sorbitol zinc ion

solution for (10-25) min. at 99C and subsequent treatment of these derivativés wit

0.1N sodium hydroxide to obtain highly absorbingdurct withi,. at 345 nm at zero

order absorption curve.

1.4.2.2 Derivative M ethod

The development of a satisfactory analyticathnd to measure any compound
selectively in sample mixture is an important ta@ken many measurement techniques
are sensitive but lack selectivity toward complamples. There has always been an
interest in sensitive technique to improve the meawent selectivity. Among the most
conceptually simple of these methods is the devieapectrophotometry (36).

Derivative spectrophotometry is an analytteghnique of a great utility for extracting
both qualitative and quantitative information frepectra of unresolved bands.

It was introduced more than forty years agf,(@nd has demonstrable advantages for
the solution of specific analytical problems. Iceat years, the introduction of electronic
differentiation by a micro-computer interfaced waectrophotometer has made possible
the plotting of the first, second, or higher orderivatives of a spectrum with respect to
wave length (38). This technique improved the nasmh of overlapping absorption

bands against broader bands.




Therefore, the use of derivative spectrophetoyns not restricted only to special
cases, but can be applied whenever quantitatily stinormal spectra is difficult (39).

Derivative spectrophotometry offers a convetsolution to a number of well defined
analytical problems, such as resolution of multihponent system; minimize the effect
of sample turbidity, matrix back ground and enhameet of spectral details (40). It can
be used in quantitative analysis when it is dedioetieasure the concentration of
obscured peak buried by large overlapping or ieterf) peaks.

A derivative spectrogram shows peak or vatielyesponding to every infection point
in the normal spectrum giving greatly enhancedlutiem (41).

The principle of operation of this technigadbased on measurement of the changes in
intensity or absorbance, manually or automatidaylgertain instrument. The approach is
based on the idea that the wavelength scan ratelt)ds constant, then the derivative of
the intensity with respect to time, dl/dt, whichmeasured by means of its electronic
differentiation (42):

di/da= (dI/dt)/ (da/ dt)

For a single-peak spectrum, the first derxaais a plot of the gradient dA/af the
absorption envelope vs. wavelength and featureaxamum and a minimum the vertical
distance between these is the amplitude, whichoggrtional to the analyte

concentration. Theoretically, dAlds zero al..for the band in the normal spectrum.

The second derivative spectruf\étl A% vs.\ has two maximum with minimum between

them, af\ o« Of the normal absorption. In principle, both pealghts (measured from
d?A/d %2=0) are proportional to the analyte concentrati8).(




The amplitude Pof the nth derivative is related to the nth powakthe inverse of the
band-width w, of the normal spectrum (44):

Dha(L/w)"

Thus, for two bands A and B of equal absorbdnd different width, the derivative
amplitude of the sharper band (A, for example)eater than that of the broader (B) by

factor that increases with increasing derivativaeor

D,,, A/D,, B a (Wg/W,)"

For this reason, the use of derivative speamraincrease the detection sensitivity of
minor spectral feature. For quantitative analyi§Beers law is obeyed for the normal

spectrum, the following equation can be obtainég.(4

d"A/dr"=d"e/ dA" Lc

Where A= absorbance
€= molar absorptivity
L= cell path-length
C= molar concentration of the analyte
This forms the basis for analytical determination.
An inconvenience of the derivative technigisathat the signal-to-noise ratio (SNR)

becomes worse for progressively high orders (4@ctital derivative techniques




include some degree of smoothing to control thesia®e in noise. The ratio of the
(SNR) of the unsmoothed nth derivative (SN&®)that of the unsmoothed normal
SNR(SNR}) is given by (47):

(SNR),/(SNR)g= @1, C,y 109 M

Where Gis a constant which increases with derivative ordenda, is the
attenuation factor of the nth derivative for a sthomy ratio r. Values of
(SNR)/(SNR), have been calculated as a function of r. The ShliR of all

derivatives, including the zeroth, increase withut tend to converge at high r values.

Therefore the effect of smoothing dependsanvariables:

(a) The smoothing ratio which is the ratio of the widff the smoothed peak to the
number of mass (M) of data point correspondindneogeak full width at half-
maximum, and
(b) The number of times that the smoothing is dong. (38

In general, the selection of the optimum srhimgf ratio depends on the purpose for

which the derivative technique is used.

This technique has the following advantagedjmieates fluctuations of the light

source and results in a better S/N (48).
Derivative spectrophotometry has several appbas in different fields. It has

proved particularly useful in eliminating matrixemference (38).
In the medical field, it can be used for the analg$é enzyme, vitamins, hormones, and
steroids (34).




Derivative spectrophotometry has been appliederatmalysis of many
pharmaceutical formulations (49-56).

Derivative spectroscopy extracts more inforamatontained within a radiation
intensity spectral distribution than is accessibfeugh direct spectroscopy techniques
because of the specific measurement of the derestf that distribution (57).

The first derivative spectrophotometric metihad been established for the
determination of either cephalexin or cephradinieuman urine (34).

Because of their importance in therapy, themanation of some drugs in analytical
problem in the quality control of the pharmaceutindustry. DS is an analytical
technique of great utility for resolving drug mirés with overlapping spectra.

Moreover, DS has been applied successfullggaletermination of the drugs in the
presence of their degradation products.

In determination of an individual drug, drudgddives and drug decomposition both
interfered. Therefore, utilizing DS for assay adindual drug allowed elimination of
undesirable interferences as compared with norpedtsophotometry (58).

Riyadh (59), used first derivative absonptspectra to the determination of atenolol
in two pharmaceutical drugs. Nevado et al. (60gdube determination of furaltadone

and chloramphenicol in two pharmaceutical produetee possible using first derivative

spectrophotometry. Bedair et al. (60) have beepgsed first and second derivative

pectrophotometric methods for the determinatioglibenclamid, mebeverine

hydrochloride and clopamide.




1.5 Aim of theworKk:

The aim of this work was to use the derivatipectrophotometric method for the

determination of cephalexin in pharmaceutical fdahan.

The cephalexin absorption spectrum overlappddthe spectra of some metals,

which made it difficult to measure without physicalchemical separation. The use of

derivative spectra may solve this problem.
The method was involved determination of theydn the presence of some metals.
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The determination of cephalexin using UV absorption spectrophotometry was studied in
thiswork. The UV spectrum of cephalexin has shown an absorption maximum at 262nm

with molar absorptivity of 7880.6 L.mol™. cm™. The calibration curves was obtained using

range of concentration from (1.5-100) ppm at wavelength 262nm Fig. 10 showsthe linear
calibration curve for cephalexin at this wavelength.

2489 . .

0.000

-0.252 L L L L
1.500 20.000 40,000 G0.000 20,000 100.000
Conc. (mgfl

Fig. 11. Calibration curve of normal spectrum of cphalexin at 262nm.

A linear equation has been obtained in the range from (1.5-100) ppm, with correlation
coefficient (R) of 0.9993. The slope of the linear calibration curve was 0.02154.

The absorbance of these solutions were measured. The concentrations were cal cul ated
using the linear equation. It was found that the relative error was averaged -0.61% and the
recovery was averaged of 98.74% aslisted in Table 1.




Table 1. Calibration curve parameters

Amax, NM

Linearity range (ppm)

1.5-100

Reg. Eq. Y=| ax+b]|

Y=0.02155X-0.03398

Corr. Coef. ()

0.9993

RSD%

+0.91

Error%

-0.61

Recovery%

98.74

The utility of the method was tested on three different manufactures for cephalexin

capsules; the result found in cephalexin capsules is shown in Table (2).

Table 2. Determination of cephalxin in capsules usg normal

spectrophotometer.

Pharmaceutical Samara

Aki India

Listed (g) 0.5

0.25 0.5

measured (g)

0.273 0.5438

Error%

2.3 4.38




The effect of pH on the determination of cephalexin by normal spectrophotometer was
investigated. The absorbance at 262 nm as a function of pH for solutions containing 40ppm
cephalexin is shown in Fig.11. The Fig. shows no major influence of pH in the
determination of cephalexin especialy at pH above 4.5 which is the natural value of pH of

cephalexin solution.

0.5
0.45
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0.35
0.3
)

0.25
0.2
0.15
0.1
0.05
0

pH

Fig. 12. Effect of pH at 262nm.

The effect of interferences of some metal ions such as sodium (I), potassium (1), cupper

(11), magnesium (1), calcium (I1) and iron (111), which may be present in human blood, on

the determination of cephalexin was also studied. The absorbance of series of standard
solutions containing different amounts of interfering metalsion with fixed concentration of
cephalexin were measured. The results are listed in Table (3).

These results indicated that sodium (1), potassium (1) , calcium (11), magnesium (I1) ions

have no apparent effect on the determination of cephalexin at 262 nm wavel ength.




Ferric (111) and cupper (I1) ions have shown a high interference on determination of

cephalexin at this wavelength asillustrated from overlapped spectra shown in Fig. 12.

-0.300 .
200.00 250.00 200.00 350.00
nm.

Fig. 13. Spectrum of A) Cephalexin, B) Cephalexin €u**, C) Cephalexin+ F&"




Table 3.Effect of interfering material on the determination of 100 ppm cephalexin.

Interfering ions Conc. of interfering Error%

ions (ppm)

Na* 2-80

K* 2-10
Mg** 2-10
ca™ 2-10
Fe™* 2-40
Ccu® 2-50

Itisfound wide range of concentrations of interfering ions (Na*, K*, Mg?*, Ca?")
do not effect on the determination of cephalexin (at 100ppm).
These results indicated that Cu?*, Fe** have alarge influence on the determination of
cephalexin at 262nm, with relative error greater than 5%.
Therefore, the concentration of cephalexin can not be determined by direct absorbance

measurement in the presence of Cu?*, Fe**. The derivative spectrophotometric method was

studied to assist in solving this problem.
Second order for cephalexin to be determined in the presence of Cu?*, Fe**, was found
suitable.

Changing the number of derivatized points of the first (D1), second (D2), and third (D3)
absorption spectra has shown a large effect on the shape of the spectra. At low deltavalue
anoisy generated spectra was obtained. However at high delta value degradation of spectra
points was the result. The best result was obtained at delta 4.




The best wavelength chosen for the complex cephalexin with Fe** for the first, second,
and third derivative spectrawere at 317nm, 337nm, 291nm, respectively, because they did
not measure during the derivatizing Fe** spectrum.

The best wavel ength chosen for the complex cephalexin with Cu®*, for the first,
second, and third derivative spectrawere at 285nm, 238nm, 222nm, respectively, because
they did not measure during the derivatizing Cu**spectrum.

3.1. Determination of Cephalexin in presence Bé
|
The determination of cephalexin in presence of Fe** can be measured by derivative
spectrophotometry in the linear range 2-50 ppm for 317 nm, 337 nm and 291 nm, as shown
in Fig. 14, 15, 16, respectively.

40 60

conc.ppm for ceph.

Fig.14. Calibration curve of cephalexin using firstderivative spectrophotometry in
presence of F& at 317 nm




40 60

conc. ppm for ceph.

Fig.15. Calibration curve of cephalexin using secahderivative spectrophotometry in
presence of F& at 237 nm

60

conc. ppm

Fig.16. Calibration curve of cephalexin using thirdderivative spectrophotometry in
presence of F& at 291 nm




The linear relationship between amplitude of the D1, D2, D3 spectrum and
concentration of cephalexin at 317, 337 and 291 nm respectively.

A comparation between some parameters using these three derivative ordersis shown in
table 4.

Table 4. Calibration curves of cephalexin in presece F€* as interference using

derivative methods

Derivative order D1 D2

Amax, nm

Linearity range
(ppm)

Reg. Eq. Y=0.0017x - Y=0.0003x + Y=0.0002x +
Y=|axX+Db| 0.013 0.0007 0.001

Corr. Coef. (r) 0.9993 0.9996 0.9990

RSD% +1.38 +0.32 +3.47

Error% +2.2 -1.78 -4.26

Recovery% 103.36 98.45 96.67

A linear equation was obtained from (1.5-100), (2-100) and (4-100) ppm, relative

standard deviation (RSD) and recovery of the linear calibration curve using first, second




and third derivative absorption spectraare Y= 0.0017x - 0.013, Y= 0.0003x + 0.0007,
Y =0.0002x + 0.001; 1.38, 0.32, 3.47; and 103.36, 98.45, 96.67, respectively. From the
above parametersit seems that the signal measurement using second derivative spectrum at
337 nm would give better results than the measurement using first and third derivative
spectraat 317 nm and 291 nm, respectively.
The applicability of the derivative method has been appraised through the assay of
cephalexin in three different manufacturers of capsules, and results are listed in Table (5).
The commercial available of cephalexin (Samara, Aki, India), that used locally to
control wide range, were tested using UV spectrophotometric method, with derivative

techniques.

Table 5. Calibration curves of cephalexin in capsels with F€* using derivative

methods

Pharmaceutical Samara

D, order D2

Listed (ppm)

Measured(ppm)

Error%




3.2. Determination of Cephalexin in presence Cii

The determination of cephalexin in presence of Cu?* can be measured by derivative
spectrophotometry in the linear range 2-50 ppm at 285 nm, 238 nm and 222 nm, for first,
second and third respectively as shown in Fig. 17, 18, 19, respectively.

The linear relationship between amplitude of the D1, D2, D3 spectrum and concentration
of cephalexin at 285, 238, 222 nm respectively.

40 60 80

conc. ppm for ceph.

Fig.17. Calibration curve of cephalexin using firstderivative spectrophotometry in
presence of CG*at 285 nm




40 60 80

Conc. ppm for ceph.

Fig.18. Calibration curve of cephalexin using secahderivative spectrophotometry in
presence of CG*at 238 nm

40 60 80

conc. ppm for ceph.

Fig.19. Calibration curve of cephalexin using thirdderivative spectrophotometry in
presence of CG*at 222 nm




The linear relationship between amplitude of the D1, D2, D3 spectrum and
concentration of cephalexin at 285, 238 and 222 nm respectively.

A comparation between some parameters using these three derivative ordersis shown

in Table 6.
Table 6. Calibration curves of cephalexin in presete CU* as interference using

derivative methods

Derivative order D1 D2 D3

Amax, nm 285 238

Linearity range 1.5-100 2-100
(ppm)
Reg. Eq. Y=0.0151X- Y=0.0145X- | Y=0.0042X-0.012
Y=|axX+b| 0.0226 0.0347

Corr. Coef. (r) 0.9992 0.9998 0.9994

RSD% +3.22 +0.57 +4.47
-2.38

Error% +2.3 -1.46

Recovery% 102.03 97.33 94.70

A liner equation was obtained from (1.5-100), (2-100) and (4-100) ppm, the slope,
relative standard deviation (RSD) and recovery of the linear calibration curve using first,
second and third derivative absorption spectraare Y =0.0151X-0.0226, Y =0.0145X-0.0347,
Y=0.0042X-0.012; 0.0151, 0.0145, 0.0042; 3.22, 0.57, 4.47; and 102.03, 97.33, 94.70,




respectively. From the above parameters it seems that the signal measurement using
second derivative spectrum at 238 nm would give better results than the measurement
using first and third derivative spectra at 285 nm and 222 nm, respectively.

The applicability of the derivative method has been appraised through the assay of
cephalexin in three different manufacturers of capsules, and results are listed in Table (7).

Table 7. Calibration curves of cephalexin in capsels with Cuf* using derivative

methods

Pharmaceutical Samara

D, order

Listed (ppm)

Measured(ppm)

Error% +3 | +56 | 41| 93 | +0.2 | -13 | -52 | -14 | -1.6

No effect of pH on the determination of cephalexin in presence of the Fe** and Cu*”*

ions using the derivative method because the pH of cephaexin isthe same pH of this

solution.




The effect of Fe** on the determination of cephalexin by these derivative methods was
investigated, and the results are shown in Table (8).

Table 8.Effect of interfering Fe** on the determination of 100 ppm cephalexin using

derivative methods.

Error%

Conc. Of
Interfering Metal Interfering

Metal, ppm Derivative order, Amax nm

D1,317 D2,337 D3,291

+2.3 +4.39 -3.61

-0.21 +1.69 -8.61

-1.31 +0.49 +2.29

-3.21 -0.41 +2.19

-4.01 -1.91 +1.79

-6.11 -7.11 +5.69

-11.81 -10.51 +6.3

-12.41 -11.31 +7.19

-17.11 -17.11 +7.78

Table (8) shows that thereis no effect of Fe** on cephalexin determination using second
derivative at 337 nm except above of 20 ppm Fe*".




Table 9. Effect of interfering Cu®* on the determination of 100 ppm cephalexin using

derivative methods.

Error%

Interfering Metal Conc. Of

Interfering _
Metal, ppm Derivative order, Amax nm

D1,285 D2,238 D3,222

+0.8 -0.5 +1.8

+0.9 -1.7 -0.9

+0.2 +4.0 +2.7

-3.1 +9.5 +5.4

-4.3 +10.2 +9.5

4.9 +11.4 +13.4

-5.1 +13.2 +15.1

-6.7 +16.1 +17.0

-8.4 +19.8 +25.2

Table (9) shows that there is no effect of Cu?* on cephalexin determination using
second derivative at 238 nm except above of 8 ppm Cu?*,




Conclusion

The normal absorption spectrophotometry was found not applicable in the
determination of cephalexin in the presence of some metals such as Cu**, Fe** because of
the overlapped spectra of these metals with cephalexin.

Derivative absorption seectrophotometry was found to be a convenient technique for

determing the cephalexin in the presence of these metals over awide range of their

concentration at pH 6.7.
Second derivative spectrum at 337, 238 nm for Fe** and Cu?*, respectively, was chosen
for the determination of cephalexin in the presence of some metal ionsand in the

commercial drugs.

Derivative methods give good results in the determination of cephal exin.




Suggested for Future Work

1- Study the effect of other drugs such as cloxacillin and amoxicillin on
cephalexin determination using derivative absorption
spectrophotometry.

Determination the degradiation of cephalexin in human serum using

derivative and other arlalytical separation techniques such as HPLC.

Utilization of derivative absorption spectrophotometry for the
determination of the other drugs.

Study of the interaction of cephal osporin and penicillin with separated by derivative
spectrophotometry.
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CHAPTER TWO EXPERIMENTAL PART

CHAPTER TWO
EXPERIMENTAL PART

2-1 Instruments and Equipments

The instruments used in this work are:
1- Double-beam UV —Visible spectrophotometer mod¢UV-1650 PC)
Shimadzu/ (Japan), interfaced with computer via alsimadzu UV-probe
data system program.
2- pH meter Orion expandable ion analyzer modelHA 940) equipped

with a glass combination electrode.

2-2 Chemicals

« Cephalexin monohydrate standard was a gift from theState

Company for Drug Industries and Medical Appliances(Samara-IRAQ-
SDI).
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2-3 Preparation of standard solutions

1- Standard solution of (100 ppm) cephalexin wawzepared by
dissolving 0.01 g in a small amount of deionized wexr and then diluted
to 100 ml with deionized water.

More diluted solution was prepared by subsequr dilution of the
stock solutions to 80, 60, 50, 40, 30, 20, 10, 8462, 1.5 ppm cephalexin
solution.

These solutions were kept in cold and dark pte until use; they were

stable under these conditions.

2- Solutions of 40 ppm were prepared at differenpH solution ranging
from (1 to 12). The spectra of these solutions weseanned from 200-400

nm.

3- Standard solutions of 1.5 to 100 ppm cephalexmonohydrate were
prepared at pH= 6.7 using phosphate buffer, the alosbance of these

solution were measured at 262nm.

4- Stock solutions of 100 ppm sodium(l), potassn(l), ferric(lll),
magnesium(ll), calcium(ll) and cupper(ll) ions were prepared by
dissolving 0.025 g sodium chloride, 0.019 g potassi chloride, 0.03 g
ferric chloride, 0.084 g magnesium chloride and 024 g calcium
chloride, 0.025 g cupper sulfate, respectively, andiluted to 100 ml
deionized water. Other standard solutions for the bove ions were

prepared from the stock solutions.
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2-4 Preparation of pharmaceutical samples

2-4-1 CAPSULES SAMPLES:-

Two types of capsules were used to determine theno@ntration of
cephalexin:-
1- Samara: - (cephalexin capsules BP 250mg), goiél of this capsule
was grinded and dissolved in deionized water and owleted in
volumetric flask to (100ml) and the absorbance waseasured for this
solution.
2- India: - APKEF-250 (cephalexin capsules BP 28&fy), ajanta
pharma limited; factory: 31-0,MIDC area, Chikalthana,Aurangbad
431210, Charkhop, Kandivli(W), Mumbai 400067: one il of this
capsule was grinded and dissolved in deionized watend complete in
volumetric flask to (100ml) and the absorbance waseasured for this
solution.
¥- Aki:- (cephalexin capsules BP 100mg), Ajanta phiena limited; one
pills of this capsule was grinded and dissolved ideionized water and
complete in volumetric flask (100ml) and the absorénce was measured

for this solution .

The cephalexin spectrum was then derivatizedylthe instrument
microprocessor to the first, second and third ordes. The derivatized
points (delta) were then changed from (1-8) for edcorder.

Delta 1 represents derivatizing all successiymints, while delta 8

take the different between § point and 1% point and so on.
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Fig.2. spectrum of 50 ppm Cephalexin using Normalggctrophotometer

Fig.3. spectrum of 100 ppm CE&'

The wavelength of Cu only is present in 816nm, while its complex with

cephalexin, the wavelength is shifted to the lower wavelength.
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Figures 4, 5 and 6 shows the first, second and third derivative for Cu* ion

and cephalexin (curve A for cephalexin and curve B for Cu* ion).

Fig.4. First derivative spectra for (A) 50 ppm Cephlexin (B) 50 ppm

cu®

Fig.5. Second derivative spectra for (A) 50 ppm Cédypexin (B) 50 ppm

Cu?*
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Fig.6. Third derivative spectra for (A) 50 ppm Cephexin (B) 50 ppm

cu?®*

Fig.7. spectrum of 100 ppm F&

The wavelength of Fe** only is present in 292 nm; its complex with

cephalexin, the wavelength is shifted to the lower wavelength.
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Figures 7, 8 and 9 shows the first, second and third derivative for Fe**ion

and cephalexin (curve A for cephalexin and curve B for Fe**ion).

-1 .000
Z00.00 250 .00 =00 00 S50 .00

Fig.8. First derivative spectra for (A) 50 ppm Cephlexin (B) 50 ppm
Fe**

N

R

-1 000
nm.

Fig.9. Second derivative spectra for (A) 50 ppm Cédypexin (B) 50 ppm
Fe®*




CHAPTER TWO EXPERIMENTAL PART
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Fig.10. Third derivative spectraanr (A) 50 ppm Cefnlexin (B) 50 ppm

Fe*
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