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Abstract: A direct colorimetric method was described for the rapid, sensitive and accurate
determination of certain macrolide antibiotics; roxithromycin (ROX), azithromycin (AZM), and
clarithromycin (CLM) in bulk powder and in pharmaceutical preparations. The proposed method is
based on reaction of the studied drugs with haematoxylin reagent in the presence of boric acid to give a
reddish-violet chromogen Amax= 598 nm. The percentage recoveries for the proposed method were
100.42+1.252, 99.59+1.134, and 99.93+1.511 within the concentration range of 0.4-8.0 ug mL?, 0.3
6.0 pg mL'and 0.2-4.0 pg mL* for ROX, AZM, and CLM, respectively. No interference was
observed from the commonly present additives or excipients in pharmaceutical preparations. The
proposed method was applied successfully for the determination of the investigated drugs in bulk
powder and pharmaceutical dosage forms. The results of the analysis were found to agree statistically
with those obtained with the reported methods. Furthermore, the proposed method were validated and
also assessed by applying the standard addition technique.
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Introduction

Macrolide antibiotics are groups of chemically related compounds that have been isolated from
actinomycetes and used primarily against Gram-positive bacteria 1. They have a common macrocyclic lactone
ring to which one or more sugars is attached and are all weak bases that are only slightly soluble in water.
Macrolides and related drugs have a postantibiotic effect, that is, antibacterial activity persists after
concentrations have dropped below the minimum inhibitory concentration 2. The general structure of the
studied drugs; roxithromycin (ROX), azithromycin dihydrate (AZM), and clarithromycin (CLM), are shown in
Scheme 1.
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Scheme 1. General formula and structure of the studied macrolides.

A literature search revealed different techniques for the analysis of the studied macrolides. A
comprehensive review describing the analysis of macrolides®.
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Several analytical methods can be found in the literature for the studied macrolides; chromatography
(HPLC) with different detectors is the most employed technique for this purpose. Hence, methods based on
HPLC with tandem mass spectrometry (LC-MS/MS)*16, UV 1723 fluorescence ¥ 2426 and electrochemical
detection?-?° were already reported. Capillary electrophoresis®®®!, electrochemical methods®2*° and spectro
fluorimetrically*® 4,

Spectrphotometry methods reported for the assay of AZM include acidic hydrolysis of AZM with
sulfuric acid #?, charge transfer complexation“**’, binary complexes “¢4°, ion-pair !, Oxidation-reduction 5253
and A flow-injection (FI) spectrophotometry by reaction of azithromycin with tetrachloro-p-benzoquinone (p-
chloranil) accelerated by hydrogen peroxide and conducted in a methanol medium %,

Spectrphotometry methods reported for the assay of ROX include charge transfer complexation®5-58,
Oxidation-reduction®*%2, ion-pair*® 62 and UV-specrophotometric method®? &,

Spectrphotometry methods reported for the assay of CLM include lon-pair‘®®-% charge transfer
complexation’®74, Oxidation-reduction’ 7 and UV-specrophotometric method”"8, Tables 1, 2 and 3 describes
comparison between the reported spectrophotometric methods for determination of the studied drugs.

Table 1. Comparison between the reported spectrophotometric methods for determination of AZM.

Methods Reagent Amax, NM | Concentration Molar Ref.
range absorptivity
(ng mL?) L moltcm?
Sulfuric acid 482 [42]
Charge 7,7, 8, 8-tetracyanoquinodimethane 743 0-3.0x10° 2.7x10* [43]
transfer (TCNQ) 842 5.0x10*
complex
Alizarin red in water - ethanol 536 (1.0 x10*- 1.23 x 10* [44]
medium 6.0 x104) M
Alizarin red in alcohol-water solution 525 (5.0 x 10*- 1.26x10% [45]
5.5 10%) M
2, 3-dichloro-5, 6-dicyano -p- 588 (5.0 x 10*- 2.4x10° [46]
benzoquinone (DDQ) 2.25 x 10°)M
Quinalizarin 564 [47]
Binary Eosin Y in aqueous buffered medium | 542-544 1.0-10 8.887x10* [48]
complex
2, 4-dinitrophenylhydrazine in the 542-545 5.0-40 [49]

presence of an acid catalyst, followed
by treatment with a methanolic
solution of potassium hydroxide

lon pair (Mo (V)-thiocyanate) followed by 469 (10°-105 M [50]

extraction with dichloroethane

wool fast blue BL 580 5-25 [51]
Tropileon 000 nm 480 10-40
Oxidation Potassium permanganate / acetyl 412 10-75 [52]
-reduction acetone / ammonium acetate
A flow- Ferric chloride + 1,10-phenanthroling, 490 2.5-15 [53]
injection Folin-Ciocalteau reagent 720 25-150
(F1) Tetrachloro-p-benzoquinone (p- 540 50 - 1600 [54]

spectroph | chjoranil) accelerated by hydrogen
OtOmMEtry | peroxide and conducted in a methanol
medium
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Table 2. Comparison between the reported spectrophotometric methods for determination of RXM

Methods Reagent Amax | Concentration Molar Ref.
nm [range (ng mL?)| absorptivity
L moltcm?
Charge transfer 7,7, 8, 8- 743 0-55 1.57 x 10* [55]
tetracyanoguinodimethane 844 2.93 x 104
(TCNQ)
Alizarin 428 0.2-18.0 1.04 x 10* [56]
Purpurin 544 0-120 6.56 x 10° | [57]
Cresol red 456 0-80 1.05 x 10* [58]
Marquis reagent 495 15-25 [59]
Oxidation- Potassium permanganate 412 10-75 [60]
reduction
Ferric chloride + 1,10- 520 2.5-40 [61]
phenanthroline
Folin-Ciocalteu (FC) 760 25-12.45
lon-pair Supracen violet 3B 590 5.0-60 [62]
Tropaeolin 000 490 5.0-40
Vanillin 500 5.0-50
p-dimethylamino 500
benzaldehyde (PDAB)
Eosin Y in aqueous buffered | 542-544 1.0-10 4.814x10* [48]
medium
uv- 267 50-300 [63]
spectrophotometry
205 10-150 [64]

Table 3. Comparison between the reported spectrophotometric methods for determination of CLM.

Methods Reagent A max Concentration Molar Ref.
nm range absorptivity
(ng mL?) |L moltcm®?
lon-association Bromothymol blue (BTB) 410 0.1-20 2.01 x 10* | [65]
complexes Cresol red (CR) 415 2.0-20 4.378 x 103
Bromocresol green 415 [66]
Tropaeolin 500 10-40 1.975x10° | [67]
Bromophenol blue 414 10-40 [68]
Eosin Y 542-544 3-30 4.367 x10* | [48]
Bromocresol green and 414 0-60 [69]
Bromopbenol blue
Concentrated hydrochloric 485 50-500
acid and acetone
Charge transfer Purpurin in alcohol medium 548 10-150 4.49 x 10° | [70]
Marquis reagent 495 10-70 [71]
lodine (1) 363 35-135 2.986 x 10° | [72]
Tetracyanoethylene (TCNE) 420 15-95 6.877x 10°
alizarin 546 1-100 7.31x10° | [73]
quinalizarin 580 0-100 3.74x10° [74]
Oxidation- Ferric chloride + 515 0.05-0.25 [75]
reduction 1,10-phenanthroline
Iron (I11) + Potassium 740 12.5-75 [76]
ferricyanide
Folin-Ciocalteu reagent 775 250-125
2-nitrobenzaldehyde /HCI 486 [77]
| UV 211 2.0-10 [78]
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Microbiological methods have been reported for the assay of these drugs "* 8, but they suffer from
many disadvantages, such as the long incubation periods and the lack of sensitivity towards other antibiotics.

The goal of the present work was to develop a simple, low-cost, efficient, rapid and sensitive
colorimetric method for the quantitative determination of certain macrolide antibiotics; roxithromycin (ROX),
azithromycin (AZM) and clarithromycin (CLM) in bulk and in pharmaceutical formulations using haematoxylin
reagent.

Experimental

Apparatus

All absorption spectra were made using Optima UV-VIS spectrometer (SP-3000 plus) (Tokyo, Japan),
and Kontron 930 (UV-Visible) spectrophotometer (German) with a scanning speed of 200 nm/min and a band
width of 2.0 nm, both equipped with 10 mm matched quartz cells

Materials and reagents

Roxithromycin (ROX) was obtained from Obour Company for Pharmaceutical Chemical Industries
(Obour, Egypt). Azithromycin (AZM) and Clarithromycin (CLM) were provided by (Shiba Pharmaceutical &
Chemicals Company, Sana’a, Yemen). All standard drugs were used as received, and their solutions were stable
for at least 1 week if stored in a cool place.

Standard solutions

A 100 pg mL* standard stock solution of each of the studied drugs was prepared by simple dissolution
of 0.01 g of the pharmaceutical pure drug, in approximately 5.0 mL of methanol and further dilution to the mark
with bidistilled water in a 100 mL volumetric flask. Working standard solutions were prepared from suitable
dilution of the standard stock solution.

Pharmaceutical preparations

Roxicin tablets (Obour pharmaceutical com., Egypt), labeled to contain (300 mg ROX / tablet). Roxid
tablets (T3A, Assuit, Egypt), labeled to contain (300 mg ROX/ tablet).

Azithrocine tablets (Alpha, Aleppo Pharmaceutical Industries, Aleppo-Syria), labeled to contain (500
mg AZM/ tablet). Xithrone tablets (Amoun Pharmaceutical Industries Company, Cairo, Egypt), labeled to
contain (500 mg AZM/ tablet). Zisrocin capsules (EgyPharm, 6" of October, Egypt ) labeled to contain (500
mg AZM/ capsule).

Claribiotic tablets (Amirya pharmaceutical Industries, Alexandria, Egypt), labeled to contain (500 mg
CLM / tablet) B.N. Klarimix tablets (Sigma Pharmaceutical Industries (Quasna, Egypt) labeled to contain (500
mg CLM/ tablet). Klacid ® suspension (Galaxo Wellcome, Cairo, Egypt) under license of Abbott Laboratories
International), labeled to contain (250 mg CLM /5 mL).

Reagents

Haematoxylin (Aldrich Chemical Co. Ltd, England), freshly prepared daily by dissolving 100 mg in 2.0
mL of 0.5 % boric acid and completing the volume to 50 mL with bidistilled water. It should be stored in a cool
place in a tightly stoppered dark glass bottle.

General assay procedure
One mL of each standard or sample preparation was pipetted into a series of dry 10-mL volumetric

flasks, 1.0 mL haematoxylin reagent (2.0 mg mL™) was added, allowed to stand for 30 min at 25 +5 'C, and 1.0
mL of 0.05 % boric acid was added. After completion to the mark with bidistilled water, the absorbance was
measured at 598nm against a reagent blank similarly treated. The calibration curves were constructed and the
regression equations were computed (Table 1).
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IV. Analysis of Pharmaceutical Formulations
Procedure for tablets

The contents of ten tablets were removed and finely powdered using an agate mortar. The combined
contents were mixed and weighed accurately. A portion of the powder equivalent to 50 mg of the drug was
accurately weighed and exactly 25 mL of methanol was added, sonicated for about 20 min, left for a time in a
refrigerator to allow any insoluble matter to settle down and then filtered into a 50 mL volumetric flask. The
solution was then completed to volume with bidistilled water. Working standard solutions were prepared from
suitable dilution of the standard stock solution and the procedure was completed as described for preparing the
calibration graph. The nominal contents of the tablets were determined either from the calibration graph or
using the corresponding regression equation.

Procedure for oral suspension

An accurately measured volume of the freshly reconstituted oral suspension equivalent to 50 mg of the
drug was extracted with 25 mL of methanol, sonicated for about 20 min, left for a time in a refrigerator to allow
any insoluble matter to settle down, and filtered into a 50 mL volumetric flask. The solution was then
completed to volume with bidistilled water. Working standard solutions were prepared from suitable dilution of
the standard stock solution and the procedure was completed as described for preparing the calibration graph.
The nominal contents of the suspension were determined either from the calibration graph or by using the
corresponding regression equation.

Stoichiometric relationship

The stoichiometric ratios of the charge transfer complexes formed between the studied drugs under
investigation and haematoxylin reagent were determined by applying the continuous variation method
attributable to Job and modified by Vosburgh and Coober 8 at the optimum wavelengths of maximum
absorbance. The reagent was mixed in various proportions with drug and diluted to volume in a 10 ml
calibrated flask with bidistilled water following the above mentioned procedures.

Results and Discussion

Three certain macrolide antibiotics; ROX, AZM, and CLM, were found to react with haematoxylin
reagent. The reaction was carried out in the presence of boric acid to produce a reddish-violet color. The
absorption spectra of the reaction products of all the studied drugs were identical and exhibited maximum
absorption at 598 nm but with different absorptivities. Figure 1. shows the absorbance spectra of the three
investigated drugs, haematoxylin and their reaction products. The drug and the reagent have no absorption at
598 nm.
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Figure 1. Absorption spectra of the studied drugs (4.0 pg mL™) against haematoxylin (0.2%) in presence
of 0.05% boric acid.
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Factors affecting the color development and sensitivity were studied and optimized.
Effect of boric acid concentration

Haematoxylin is oxidized slowly and spontaneously (the color changes from yellow to red), so attempts
were made to stabilize it. Two mL of 0.5 % boric acid per 50 mL of the reagent was found satisfactory for
optimum stability of the reagent, forming haematoxylin borate.

The absorbance readings attained a maximum within 30 min. After this time, there was a continuous
increase in the absorbance readings but with a small rate. Therefore, 1.0 mL of 0.05 % boric acid was added for
guenching the reaction, Figure 2. Taken ROX with haematoxylin as example; excessive amounts of boric acid
cause a decrease in the absorbance readings.
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Figure 2. Effect of development time on intensity of the colored product of haematoxylin with ROX (4.0
ng mL?) with (1) boric acid and (2) without boric acid.

Effect of Solvent

The solvents studied were water, methanol, ethanol, n-propanol, iso-propanol and acetone. The use of
water afforded maximum sensitivity and color stability. Other halogenated and water immiscible solvents were
unsuitable as the formed colored product, being polar, is not extractable with them.

Effect of reagent

One mL of 0.2 % solution of haematoxylin reagent was found to be sufficient for maximum color
intensity. Increasing the reagent concentration did not affect the color intensity (Figure 3).
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Figure 3. Effect of volume of haematoxylin 0.2% reagent on intensity of the colored product of with the
studied drugs (4.0 pg mL?) and 1.0 mL 0.05% boric acid, at A max=598 nm.

Stoichiometric ratio

The molar ratios were determined by studying the continuous variation method between the studied
drugs and haematoxylin in the presence of 0.05 % boric acid revealed 1 : 1 ratio. Acidic compounds did not
produce such chromogenic products and they have a marked decolourizing action on the formed chromogen &,

Validation of the proposed method
Linearity, detection, and quantitation limits

Following the proposed experimental conditions, the relationship between the absorbance and
concentration for each studied drug was quite linear in the concentration range 0.4-8.0, 0.3-6.0 and 0.2-4.0 pg
mL* for ROX, AZM, and CLM, respectively. The regression equations were derived using the least-squares
method 8. The intercept (a), slope (b), correlation coefficient (r), molar absorptivities (&), and sandell sensitivity
values for all studied macrolides are summarized in Table 4.

Table 4. Statistical analysis of calibration graphs and analytical data for determination of the studied
drugs using the proposed method compared with the reported method [48].

Parameters ROX AZM CLM
Wavelengths A max (NM) 587 589 587
Beer’s law limits (ug mL™?) 0.4-8.0 0.3-6.0 0.2-4.0
Ringboom limits (ug mL™) 0.7-0.75 05-55 0.5-37
Molar absorptivity €, (L/mol™cm?) x 0.935 1.1843 1.552
10°

Sandell's Sensitivity ( ng cm?) 8.95 6.63 4.82
Regression equation 2

Slope (b) 0.1067 0.1550 0.1976
Intercept (a) 0.0053 - 0.0036 0.0054
Correlation coefficient (r) 0.9998 0.9998 0.9994
Detection limits LOD (ug mL™?) 0.0872 0.0561 0.0425
Quantification limits LOQ (ug mL™) 0.291 0.187 0.142
RSD% 1.24 1.139 1.5126
RE% 1.30 0.986 1.588
Mean recovery %" 100.42 99.59 99.93
+ Standard Deviation 1.252 1.134 1.511
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Variance 1.567 1.285 2.285
t-test® 1.37 (2.20) 0.508 (2.18) 0.295(2.20)
F-ratio ¢ 1.85(4.95) 1.91 (3.97) 2.64 (4.95)

8 A=a+b C, where A is the absorbance, a is the intercept, b is the slope and C is the concentration of
drug in pg ml. LOD, limit of detection; LOQ, limit of quantification; £, molar absorptivity coefficient.
bMean * standard deviation of six determinations.

¢ Values in parentheses are the tabulated F- and t-values at P = 0.05.

The percentage recoveries of the pure drugs using the proposed method compared with that given by
the reported method “® are illustrated in Table 4. The validity of the proposed method was evaluated by
statistical analysis 8 between the results achieved from the proposed method and that of the reported method .
Regarding the calculated Student’s t-test and variance ratio F-test (Table 4), there is no significant difference
between the proposed and reported method regarding accuracy and precision.

The detection limit (LOD) is defined as the minimumlevel at which the analyte can be reliably detected
for the 3 drugs was calculated using the following equation ® and listed in Table 4:

LOD =3s/k

where s is the standard deviation of replicate determination values under the same conditions as for the sample
analysis in the absence of the analyte and k is the sensitivity, namely the slope of the calibration graph. In
accordance with the formula, the detection limits were found to be 0.0872, 0.0561 and 0.0425 pg mL™" for
ROX, AZM and CLM, respectively.

The limits of quantization, LOQ, is defined as the lowest concentration that can be measured with
acceptable accuracy and precision 8

LOQ=10s/k

According to this equation, the limit of quantization was found to be 0.291, 0.187 and 0.142 pug mL™! for ROX,
AZM and CLM, respectively.

Accuracy and precision

Percentage relative standard deviation (RSD%) as precision and percentage relative error (Er %) as
accuracy of the proposed spectrophotometric method were calculated. Precision was carried out by analyzing
six samples of each of the studied macrolides at four different concentration levels. The relative standard
deviation (RSD) values were less than 2% in all cases, indicating good repeatability of the suggested method
(Table 5). The percentage relative error calculated using the following equation:

Er % = [(founded — added) / added] x 100

The inter-day and intra-day precision and accuracy results are shown in (Table 5). These results of
accuracy and precision show that the proposed methods have good repeatability and reproducibility.

Table 5. Intra-day and Inter-day accuracy and precision data for the proposed method on pure sample of
the investigated drugs.

Drug| Taken Intra-day Inter-day
(ng Recovery | Precision | Accuracy Confidence Recovery | Precision | Accuracy Confidence
mL™) %2 RS D % Er % limit %2 RS D % Er % limit
RO 1.0 99.65 0.54 -0.35 0.9965+0.0022 100.25 0.50 0.25 1.0025+0.002
X
2.0 100.15 0.63 0.15 2.003+0.0052 99.95 0.46 -0.05 1.999+0.0038
4.0 99.80 0.45 -0.20 3.992+0.0073 99.70 0.68 -0.30 3.988+0.011
6.0 99.90 0.41 -0.10 5.994+0.010 99.85 0.67 -0.15 5.991+0.016
Me 99.88 + 99.94 +
ant 0.21 0.23
SD
AZ 1.0 100.20 0.64 0.20 1.002+0.0026 100.10 0.49 0.10 1.001+0.002
M
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2.0 100.05 0.51 0.05 2.001+0.0042 99.80 0.53 -0.20 1.996+0.0043
4.0 100.10 0.58 0.10 4.,004+0.0095 99.75 0.58 -.25 3.994+0.0094
5.0 99.80 0.39 -0.20 4.99+0.0079 100.20 0.49 0.20 5.01+0.010
Me 100.04 + 99.96 +
ant 0.17 0.22
SD
CL 0.5 99.95 0.56 -0.05 0.4998+0.0011 100.10 0.44 0.10 0.5005+0.0009
M
1.0 100.30 0.47 0.30 1.003+£0.0019 99.90 0.62 -0.10 0.999+0.0025
2.0 100.15 0.55 0.15 2.003+0.0045 100.30 0.64 0.30 2.006+0.0052
3.0 99.80 0.45 -0.20 2.994+0.0055 100.40 0.53 0.40 3.012+0.0065
Me 100.05 £ 100.18 £
an+ 0.22 0.22
SD

& Mean of six determination. RSD%, percentage relative standard deviation; Er%, percentage relative error.

Recovery studies

To confirm the accuracy of the method, recovery studies were performed by using the point standard
addition method @, This depends upon the addition of a known quantity of the standard macrolide antibiotics
to a fixed amount of the corresponding pharmaceutical sample equivalent to about 1.0 pg macrolide antibiotics,
and then analyzing the resulting solution by the proposed spectrophotometric method. The difference in
absorbance of standard and sample plus standard was used to calculate the concentration of sample after each
addition. Results indicate good recoveries (99.08-100.08% = 0.37-0.83) and prove the lack of interference due
to common excipients and, hence, accuracy of the proposed method (Table 6).

Interference studies

The selectivity of the proposed spectrophotometric method was investigated by observing any
interference encountered from some common excipients of the pharmaceutical formulations such as starch,
lactose, sucrose, glucose, gum acacia, and magnesium stearate. It was shown that these excipients did not
interfere with the proposed method. So, The proposed method is able to determine the analyte in the presence of
common excipients.

Ruggedness and robustness

The ruggedness of the proposed method was assessed by applying the procedures using 2 different
instruments (described in the Experimental section) in 2 different laboratories at different times. Results
obtained from laboratory-to-laboratory and day-to-day variation were found to be reproducible because the
RSD did not exceed 2%. Robustness of the procedures was assessed by evaluating the influence of small
variation of experimental variables, i.e., concentrations of reagent and reaction time, on the analytical
performance of the method. In these experiments, one experimental parameter was changed while the other
parameters were kept unchanged, and the recovery percentage was calculated each time. The small variations in
any of the variables did not significantly affect the results. This provided an indication of the reliability of the
proposed method during routine work.

Application of the proposed method to analysis of pharmaceutical formulations

The proposed method was successfully applied to the determination of the 3 macrolides in their
pharmaceutical formulations (Table 6). The results were compared statistically, by applying the t- and F-tests,
with the results obtained by the reference method “®. The results obtained by the proposed method revealed no
significant difference were found between the calculated and theoretical values of both the proposed and
reference methods at 95% confidence level. This indicated similar accuracy and precision in the analysis by the
proposed and reported methods. It is evident from these results that the proposed method are applicable to the
analysis of the studied drugs in its bulk form and in pharmaceutical formulations with comparable analytical
performance. The critical recommendations of some of these methods might be based on their relative
sensitivities (depending upon the amount of specimen available for analysis) and experimental conditions
(reaction time, reagent volume, etc.).
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Table 6. Determination of the studied drugs in their pharmaceutical preparations applying the standard
addition technique.

Taken Added Proposed Reference Proposed Reference Proposed Reference
(Mg mL7Y  (ug mL™) method method method method method method
Recovery % @ Recovery %2 Recovery %2
Roxicin tablets Roxid tablets
(300 mg RXM/ tablet) (300 mg RXM/ capsule)
1.0 - 99.80 98.95 98.65 98.30
2.0 99.35 99.55 99.20 99.10
4.0 99.60 100.0 99.45 99.85
6.0 100.10 99.70 99.90 99.30
Mean + SD 99.69+0.44 | 99.58+0.48 | 99.22+0.52 | 99.14+ 0.64
t-Value® 0.29 0.17
F-value® 1.19 1.51
Azithrocine tablets Xithrone tablets Zisrocin capsules
(500 mg AZM/ tablet) (500 mg AZM/ tablet) (500 mg AZM/ capsule)
1.0 - 98.60 98.60 99.20 99.05 98.40 99.10
2.0 99.80 100.15 99.95 98.80 99.55 99.75
3.0 100.25 99.25 100.30 98.50 100.10 98.90
4.0 100.1 99.50 98.90 99.95 100.20 100.35
Mean + SD 99.66+0.80 | 99.38+0.64 | 99.59+0.65| 99.08 +0.63 99.56+0.83 | 99.53+ 0.66
t-Value 0.473 0.975 0.049
F-value 1.56 1.06 1.58
Clarimax® tablets Claritop® tablets Klarimix tablets
(250 mg CLM/ tablet) (250 mg CLM/ tablet) (500 mg CLM/ capsule)
1.0 - 99.60 100.67 99.55 99.78 99.47 99.63
1.0 100.56 99.42 100.12 98.78 99.45 99.31
2.0 100.11 99.95 100.15 99.43 98.68 98.23
3.0 98.80 100.28 100.65 100.02 99.12 98.56
Mean + SD 99.77+0.75 | 100.08 +0.53| 100.12 +0.45| 99.53 +0.5] 99.18+0.37 | 99.13+ 0.43
t-Value 0.585 1.50 0.15
F-value 2.00 1.28 1.35

@ Average of at least 3 determinations.
b The tabulated Values of F- and t-values at (P = 0.05) are 9.28 and 3.18, respectively.

Suggested reaction mechanism

Haematoxylin was reported # as the most widely used and versatile dye in histological technique and
was used in stains for cell nuclei. For these purposes haematoxylin was oxidized to haematein. The hydroxyl
group at position 9 is oxidized to the corresponding keto derivative and a conjugated system will be formed
causing the observed bathochromic schift. Haematoxylin is first oxidized to haematein in the solution at the
concentration used, there is always enough dissolved oxygen present to form sufficient haematin. This
oxidation is more rapid in alkali €. The ionized haematein will possess two possible resonance forms and these
account for the intense color of the ionic solution at 598 nm, Scheme 2.

OH OH

oH [0] ‘i oH
e
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(o)
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Scheme 2. Oxidation of Haematoxylin to haematein
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Conclusion

The present proposed spectrophotometric method developed accurate, sensitive, and simpler than the

reference methods. It should be useful for reliable and practical quality control analysis of the studied macrolide
antibiotics in pure and in pharmaceutical formulations without interference from common additives. The
proposed method is superior to the previously reported methods in terms of simplicity and sensitivity.

References

1.

2.

10.

11.

12.

13.

14.

15.

16.

Sweetman S. (Ed.). Martindale: The Complete Drug Reference, Pharmaceutical Press, London, UK
(electronic version), 2006.

Kanfer 1., Skinner M.F. and Walker, R.B. Analysis of macrolide antibiotics. J. Chromatogr. A. 1998,
812, 255-286.

Kousoulos C., Tsatsou G., Dotsikas Y., Apostolou C. and Loukas Y. L. Validation of a fully automated
high throughput liquid chromatographic/tandem mass spectrometric method for roxithromycin
guantification in human plasma. Application to a bioequivalence study. Biomed. Chromatogr. 2008, 22,
494-501.

Hang, T. J., Zhang, M., Song, M., Shen, J. P. and Zhang, Y. D., Simultaneous determination and
pharmacokinetic study of roxithromycin and ambroxol hydrochloride in human plasma by LC-MS/MS.
Clinica Chimica Acta. 2007, 382, 20-24.

Zha, W. B., Sun, J. G., Wang, G. J., Ren, H. C.,, Hu, X. L., Huang, Q. and A, J. Y., LC-ESI-MS
Determination of Roxithromycin in Tissues of Beagle Dogs after Multipe Dosing of Roxithromycin
Sustained Release Tables. Chromatographia. 2007, 66, 475-480.

Wang, P.,, Qi, M. and Jin X., Determination of roxithromycin in rat lung tissue by liquid
chromatography—mass spectrometry. J. Pharm. Biomed. Anal. 2005, 39, 618-623.

Zhang, W., Xiang, B. R., Wu, Y. W. and Shang, E., X. Stochastic resonance is applied to quantitative
analysis for weak chromatographic signal of roxithromycin in beagle dog plasma. J. Chromatogr. B.,
2006, 831, 307-312.

De Velde, F., Alffenaar, J. W. C., Wessels, A. M. A., Greijdanus, B. and Uges, D. R. A. Simultaneous
determination of clarithromycin, rifampicin and their main metabolites in human plasma by liquid
chromatography-tandem mass spectrometry. J. Chromatogr. B. 2009, 877, 1771-1777.

Shin, J., Pauly, D. F., Johnson, J. A. and Frye, R. F. Simplified method for determination of
clarithromycin in human plasma using protein precipitation in a 96-well format and liquid
chromatography—-tandem mass spectrometry. J. Chromatogr., B. 2008, 871, 130-134.

Gurule, S., Verma, P. R. P.,, Monif, T., Khuroo, A. and Partani, P. 2008. Sensitive Liquid
Chromatographic Determination of Clarithromycin and 14-Hydroxy Clarithromycin in Human Plasma
with Tandem Mass SpectrometrySensitive Liquid Chromatographic Determination of Clarithromycin
and 14-Hydroxy Clarithromycin in Human Plasma with Tandem Mass Spectrometry. J. lig.
Chromatogr. Relat. Technol. 31: 2955-2973.

Jiang, Y., Wang, J., Li, H., Wang, Y. and Gu, J. 2007. Determination of clarithromycin in human
plasma by liquid chromatography—electrospray ionization tandem mass spectrometry. J. Pharm.
Biomed. Anal. 43: 1460-1464.

Shen Y., Yin C., Su M. and Tu J. 2010. Rapid, sensitive and selective liquid chromatography—-tandem
mass spectrometry (LC-MS/MS) method for the quantification of topically applied azithromycin in
rabbit conjunctiva tissues. J. Pharm. Biomed. Anal 52: 99-104.

Gonzalez de la Huebra M.J., Vincent U. 2005. Analysis of macrolide antibiotics by liquid
chromatography, J. Pharm. Biomed. Anal. 39: 376-398.

Chen B. M., Liang Y. Z., Chen X,, Liu S. G., Deng F. L. and Zhou P., 2006. Quantitative determination
of azithromycin in human plasma by liquid chromatography—mass spectrometry and its application in a
bioequivalence study. J. Pharm. Biomed. Anal. 42: 480-487.

Barrett, B., Borek-Dohalsky, V., Fejt, P., Vaingatova, S., Huclova, J., Nemec, B. and Jelinek, 1. 2005.
Validated HPLC-MS-MS method for determination of azithromycin in human plasma. Anal. Bio. anal.
Chem. 383: 210.

Qi, M. L., Wang, P., Cong, R. H. and Yang, J. J. 2004. Simultaneous determination of roxithromycin
and ambroxol hydrochloride in a new tablet formulation by liquid chromatography. J. Pharm. Biomed.
Anal. 35: 1287-1291.


http://onlinelibrary.wiley.com/doi/10.1002/bmc.958/abstract
http://onlinelibrary.wiley.com/doi/10.1002/bmc.958/abstract
http://onlinelibrary.wiley.com/doi/10.1002/bmc.958/abstract
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6T57-4NB99HD-1&_user=10&_coverDate=07%2F31%2F2007&_rdoc=5&_fmt=high&_orig=browse&_origin=browse&_zone=rslt_list_item&_srch=doc-info(%23toc%234995%232007%23996179998%23657797%23FLA%23display%23Volume)&_cdi=4995&_sort=d&_docanchor=&_ct=32&_acct=C000050221&_version=1&_urlVersion=0&_userid=10&md5=e0159bb8e29fc248c2e41c7e1c4a5d75&searchtype=a
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6T57-4NB99HD-1&_user=10&_coverDate=07%2F31%2F2007&_rdoc=5&_fmt=high&_orig=browse&_origin=browse&_zone=rslt_list_item&_srch=doc-info(%23toc%234995%232007%23996179998%23657797%23FLA%23display%23Volume)&_cdi=4995&_sort=d&_docanchor=&_ct=32&_acct=C000050221&_version=1&_urlVersion=0&_userid=10&md5=e0159bb8e29fc248c2e41c7e1c4a5d75&searchtype=a
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6TGX-4G63J4M-3&_user=10&_coverDate=09%2F15%2F2005&_alid=1623429219&_rdoc=1&_fmt=high&_orig=search&_origin=search&_zone=rslt_list_item&_cdi=5266&_sort=r&_st=13&_docanchor=&view=c&_ct=21&_acct=C000050221&_version=1&_urlVersion=0&_userid=10&md5=c91246a54fabaccede954e398ed1df46&searchtype=a
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6TGX-4G63J4M-3&_user=10&_coverDate=09%2F15%2F2005&_alid=1623429219&_rdoc=1&_fmt=high&_orig=search&_origin=search&_zone=rslt_list_item&_cdi=5266&_sort=r&_st=13&_docanchor=&view=c&_ct=21&_acct=C000050221&_version=1&_urlVersion=0&_userid=10&md5=c91246a54fabaccede954e398ed1df46&searchtype=a
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6X0P-4HYMW5M-1&_user=10&_coverDate=02%2F02%2F2006&_rdoc=43&_fmt=high&_orig=browse&_origin=browse&_zone=rslt_list_item&_srch=doc-info(%23toc%237220%232006%23991689998%23615717%23FLA%23display%23Volume)&_cdi=7220&_sort=d&_docanchor=&_ct=52&_acct=C000050221&_version=1&_urlVersion=0&_userid=10&md5=b806804cff3f924f6ae9481e02268bc8&searchtype=a
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6X0P-4HYMW5M-1&_user=10&_coverDate=02%2F02%2F2006&_rdoc=43&_fmt=high&_orig=browse&_origin=browse&_zone=rslt_list_item&_srch=doc-info(%23toc%237220%232006%23991689998%23615717%23FLA%23display%23Volume)&_cdi=7220&_sort=d&_docanchor=&_ct=52&_acct=C000050221&_version=1&_urlVersion=0&_userid=10&md5=b806804cff3f924f6ae9481e02268bc8&searchtype=a
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6X0P-4W6YK4R-2&_user=10&_coverDate=06%2F15%2F2009&_rdoc=12&_fmt=high&_orig=browse&_origin=browse&_zone=rslt_list_item&_srch=doc-info(%23toc%237220%232009%23991229981%231130320%23FLA%23display%23Volume)&_cdi=7220&_sort=d&_docanchor=&_ct=14&_acct=C000050221&_version=1&_urlVersion=0&_userid=10&md5=d1fbe280c0761ee00b8bff8b08ed76da&searchtype=a
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6X0P-4W6YK4R-2&_user=10&_coverDate=06%2F15%2F2009&_rdoc=12&_fmt=high&_orig=browse&_origin=browse&_zone=rslt_list_item&_srch=doc-info(%23toc%237220%232009%23991229981%231130320%23FLA%23display%23Volume)&_cdi=7220&_sort=d&_docanchor=&_ct=14&_acct=C000050221&_version=1&_urlVersion=0&_userid=10&md5=d1fbe280c0761ee00b8bff8b08ed76da&searchtype=a
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6X0P-4W6YK4R-2&_user=10&_coverDate=06%2F15%2F2009&_rdoc=12&_fmt=high&_orig=browse&_origin=browse&_zone=rslt_list_item&_srch=doc-info(%23toc%237220%232009%23991229981%231130320%23FLA%23display%23Volume)&_cdi=7220&_sort=d&_docanchor=&_ct=14&_acct=C000050221&_version=1&_urlVersion=0&_userid=10&md5=d1fbe280c0761ee00b8bff8b08ed76da&searchtype=a
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6X0P-4SX9G0N-4&_user=10&_coverDate=08%2F01%2F2008&_rdoc=20&_fmt=high&_orig=browse&_origin=browse&_zone=rslt_list_item&_srch=doc-info(%23toc%237220%232008%23991289998%23695100%23FLA%23display%23Volume)&_cdi=7220&_sort=d&_docanchor=&_ct=21&_acct=C000050221&_version=1&_urlVersion=0&_userid=10&md5=53e3698f05cd779dce2bf6684657abcf&searchtype=a
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6X0P-4SX9G0N-4&_user=10&_coverDate=08%2F01%2F2008&_rdoc=20&_fmt=high&_orig=browse&_origin=browse&_zone=rslt_list_item&_srch=doc-info(%23toc%237220%232008%23991289998%23695100%23FLA%23display%23Volume)&_cdi=7220&_sort=d&_docanchor=&_ct=21&_acct=C000050221&_version=1&_urlVersion=0&_userid=10&md5=53e3698f05cd779dce2bf6684657abcf&searchtype=a
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6X0P-4SX9G0N-4&_user=10&_coverDate=08%2F01%2F2008&_rdoc=20&_fmt=high&_orig=browse&_origin=browse&_zone=rslt_list_item&_srch=doc-info(%23toc%237220%232008%23991289998%23695100%23FLA%23display%23Volume)&_cdi=7220&_sort=d&_docanchor=&_ct=21&_acct=C000050221&_version=1&_urlVersion=0&_userid=10&md5=53e3698f05cd779dce2bf6684657abcf&searchtype=a
http://www.informaworld.com/smpp/content~db=all~content=a903280623~frm=titlelink?words=gurule
http://www.informaworld.com/smpp/content~db=all~content=a903280623~frm=titlelink?words=gurule
http://www.informaworld.com/smpp/content~db=all~content=a903280623~frm=titlelink?words=gurule
http://www.informaworld.com/smpp/content~db=all~content=a903280623~frm=titlelink?words=gurule
http://www.informaworld.com/smpp/content~db=all~content=a903280623~frm=titlelink?words=gurule
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6TGX-4MK610T-4&_user=10&_coverDate=03%2F12%2F2007&_rdoc=38&_fmt=high&_orig=browse&_origin=browse&_zone=rslt_list_item&_srch=doc-info(%23toc%235266%232007%23999569995%23645022%23FLA%23display%23Volume)&_cdi=5266&_sort=d&_docanchor=&_ct=62&_acct=C000050221&_version=1&_urlVersion=0&_userid=10&md5=8533c26e0f5fcb439b9101b170344d7c&searchtype=a
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6TGX-4MK610T-4&_user=10&_coverDate=03%2F12%2F2007&_rdoc=38&_fmt=high&_orig=browse&_origin=browse&_zone=rslt_list_item&_srch=doc-info(%23toc%235266%232007%23999569995%23645022%23FLA%23display%23Volume)&_cdi=5266&_sort=d&_docanchor=&_ct=62&_acct=C000050221&_version=1&_urlVersion=0&_userid=10&md5=8533c26e0f5fcb439b9101b170344d7c&searchtype=a
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6TGX-4XW00BC-1&_user=10&_coverDate=05%2F01%2F2010&_alid=1623429219&_rdoc=5&_fmt=high&_orig=search&_origin=search&_zone=rslt_list_item&_cdi=5266&_sort=r&_st=13&_docanchor=&view=c&_ct=21&_acct=C000050221&_version=1&_urlVersion=0&_userid=10&md5=9658f5c9a77c5bd38634943625ae60d8&searchtype=a
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6TGX-4XW00BC-1&_user=10&_coverDate=05%2F01%2F2010&_alid=1623429219&_rdoc=5&_fmt=high&_orig=search&_origin=search&_zone=rslt_list_item&_cdi=5266&_sort=r&_st=13&_docanchor=&view=c&_ct=21&_acct=C000050221&_version=1&_urlVersion=0&_userid=10&md5=9658f5c9a77c5bd38634943625ae60d8&searchtype=a
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6TGX-4XW00BC-1&_user=10&_coverDate=05%2F01%2F2010&_alid=1623429219&_rdoc=5&_fmt=high&_orig=search&_origin=search&_zone=rslt_list_item&_cdi=5266&_sort=r&_st=13&_docanchor=&view=c&_ct=21&_acct=C000050221&_version=1&_urlVersion=0&_userid=10&md5=9658f5c9a77c5bd38634943625ae60d8&searchtype=a
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6TGX-4GDBTBG-2&_user=10&_coverDate=09%2F15%2F2005&_alid=1623429219&_rdoc=8&_fmt=high&_orig=search&_origin=search&_zone=rslt_list_item&_cdi=5266&_sort=r&_st=13&_docanchor=&view=c&_ct=21&_acct=C000050221&_version=1&_urlVersion=0&_userid=10&md5=f7ff36aecc108a566930c6116da66912&searchtype=a
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6TGX-4GDBTBG-2&_user=10&_coverDate=09%2F15%2F2005&_alid=1623429219&_rdoc=8&_fmt=high&_orig=search&_origin=search&_zone=rslt_list_item&_cdi=5266&_sort=r&_st=13&_docanchor=&view=c&_ct=21&_acct=C000050221&_version=1&_urlVersion=0&_userid=10&md5=f7ff36aecc108a566930c6116da66912&searchtype=a
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6TGX-4KBDWH5-2&_user=10&_coverDate=10%2F11%2F2006&_alid=1623442391&_rdoc=4&_fmt=high&_orig=search&_origin=search&_zone=rslt_list_item&_cdi=5266&_st=13&_docanchor=&view=c&_ct=28&_acct=C000050221&_version=1&_urlVersion=0&_userid=10&md5=1e035d4baa0338addaf8d357209e5b27&searchtype=a
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6TGX-4KBDWH5-2&_user=10&_coverDate=10%2F11%2F2006&_alid=1623442391&_rdoc=4&_fmt=high&_orig=search&_origin=search&_zone=rslt_list_item&_cdi=5266&_st=13&_docanchor=&view=c&_ct=28&_acct=C000050221&_version=1&_urlVersion=0&_userid=10&md5=1e035d4baa0338addaf8d357209e5b27&searchtype=a
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6TGX-4KBDWH5-2&_user=10&_coverDate=10%2F11%2F2006&_alid=1623442391&_rdoc=4&_fmt=high&_orig=search&_origin=search&_zone=rslt_list_item&_cdi=5266&_st=13&_docanchor=&view=c&_ct=28&_acct=C000050221&_version=1&_urlVersion=0&_userid=10&md5=1e035d4baa0338addaf8d357209e5b27&searchtype=a
http://www.springerlink.com/content/h638864w1648p418/
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6TGX-4CCP059-4&_user=10&_coverDate=09%2F03%2F2004&_alid=1623982104&_rdoc=2&_fmt=high&_orig=search&_origin=search&_zone=rslt_list_item&_cdi=5266&_sort=r&_st=13&_docanchor=&_ct=391&_acct=C000050221&_version=1&_urlVersion=0&_userid=10&md5=bed711b77ecf294f8461fbd5108b51a3&searchtype=a
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6TGX-4CCP059-4&_user=10&_coverDate=09%2F03%2F2004&_alid=1623982104&_rdoc=2&_fmt=high&_orig=search&_origin=search&_zone=rslt_list_item&_cdi=5266&_sort=r&_st=13&_docanchor=&_ct=391&_acct=C000050221&_version=1&_urlVersion=0&_userid=10&md5=bed711b77ecf294f8461fbd5108b51a3&searchtype=a

Ayman A. Gouda et a//Int.]. TechnoChem Res. 2015,1(1),pp 11-24. 22

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34,

35.

36.

37.

Glowka, F. K. and Karazniewicz-Lada, M. 2007. Determination of roxithromycin in human plasma by
HPLC with fluorescence and UV absorbance detection: Application to a pharmacokinetic study. J.
Chromatogr., B. 852: 669-673.

Chepkwony, H. K., Kamau, F. N., Rodriguez, E., Roets, E. and Hoogmartens, J. 2001. Isocratic liquid
chromatographic method for the analysis of roxithromycin and structurally related substances in bulk
samples. Chromatographia. 54: 725-729.

Li, W., Jia, H. and Zhao, K. 2007. Determination of clarithromycin in rat plasma by HPLC-UV method
with pre-column derivatization. Talanta. 71: 385-.

Amini, H. and Ahmadiani, A. 2005. Sensitive determination of clarithromycin in human plasma by
high-performance liquid chromatography with spectrophotometric detection. J. Chromatogr., B. 817:
193-197.

Yang, Z. Y., Wang, L. and Tang, X. 2009. Determination of azithromycin by ion-pair HPLC with UV
detection. J. Pharm. Biomed. Anal. 49: 811-815.

Shaikh, K. A, Patil, S. D. and Devkhile, A. B. 2008. Development and validation of a reversed-phase
HPLC method for simultaneous estimation of ambroxol hydrochloride and azithromycin in tablet
dosage form. J. Pharm. Biomed. Anal. 48: 1481-1484.

Farshchi, A., Ghiasi, G. and Bahrami, G. 2009. A Sensitive Liquid Chromatographic Method for the
Analysis of Clarithromycin with Pre-Column Derivatization: Application to a Bioequivalence Study.
Iran. J. Basic Med. Sci. 12: 25-32.

Bahrami, G. and Mohammadi, B. 2007. Determination of clarithromycin in human serum by high-
performance liquid chromatography after pre-column derivatization with 9-fluorenylmethyl
chloroformate: Application to a bioequivalence study. J. Chromatogr., B. 850: 417-422.

Bahrami, G., Mirzaeei, S., Kiani, Amir. 2005. High performance liquid chromatographic determination
of azithromycin in serum using fluorescence detection and its application in human pharmacokinetic
studies. J. Chromatogr. B. 820: 277-281.

Choi, S. J., Kim, S. B., Lee, H. Y., Na, D. H.,Yoon, Y. S, Lee, S. S., Kim, J. H., Lee, K. C. and Lee, H.
S. 2001. Column-switching high-performance liquid chromatographic determination of clarithromycin
in human plasma with electrochemical detection. Talanta. 54: 377-382.

Niopas, I. and Daftsios, A. C. 2001. Determination of clarithromycin in human plasma by HPLC with
electrochemical detection: validation and application in pharmacokinetic study. Biomed. Chromatogr.
15: 507-512.

Taninaka, C., Ohtani, H., Hanada, E., Kotaki, H., Sato, H. and Iga, T. 2000. Determination of
erythromycin, clarithromycin, roxithromycin, and azithromycin in plasma by high-performance liquid
chromatography with amperometric detection. J. Chromatogr., B. 738: 405-.

Wang, J. W., Yang, Z. M., Wang, X. X. and Yang, N. J. 2008. Capillary electrophoresis with gold
nanoparticles enhanced electrochemiluminescence for the detection of roxithromycin. Talanta. 76: 85-
90.

Peng, X., Wang, Z., Li, J., Le, G. and Shi, Y. 2008. Electrochemiluminescence Detection of
Clarithromycin in Biological Fluids after Capillary Electrophoresis Separation Anal. Lett. 41; 1184-
1199.

Ghoneim, M. M. and El-Attar, M. A. 2008. Adsorptive Stripping Voltammetric Determination of
Antibiotic Drug Clarithromycin in Bulk Form, Pharmaceutical Formulation and Human Urine. Chem.
Anal. 53: 689.

Farghaly, O.A.E.M. and Mohamed, N.A.L. 2004. VVoltammetric determination of azithromycin at the
carbon paste electrode. Talanta. 62: 531-537.

Wan H, Zhao F, Wu W and Zeng B. 2011. Direct electron transfer and voltammetric determination of
roxithromycin at a single-wall carbon nanotube coated glassy carbon electrode. Colloids Surf B
Biointerfaces. 82:427-431.

Palomeque, M. E. and Ortiz, P. I. 2007. New automatized method with amperometric detection for the
determination of azithromycin. Talanta. 72: 101-105.

Rachidi, M., Elharti, J., Digua, K., Cherrah, Y. and Bouklouze, A. 2007. Anal. Lett. New Polymeric
Membrane Electrode for Azithromycin Determination. 40: 53-56.

Avramov, I. M. L., Petrovic, S. D., Mijin, D. Z., Zivkovic, P. M., Kosovic, I. M., Drljevic, K. M. and
Jovanovic, M. B. 2006. Studies on electrochemical oxidation of azithromycin and Hemomycin at gold
electrode in neutral electrolyte. Electrochimica Acta. 51: 2407-2416.

Kim, Y. H., Pothuluri, J. V. and Cerniglia, C. E. 2005. Voltammetric investigation of macrolides by an
HPLC-coulometric assay. J. Pharm. Biomed. Anal. (2005), 38, 390-396.


http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6X0P-4N3GFMM-2&_user=10&_coverDate=06%2F01%2F2007&_rdoc=96&_fmt=high&_orig=browse&_origin=browse&_zone=rslt_list_item&_srch=doc-info(%23toc%237220%232007%23991479998%23659296%23FLA%23display%23Volume)&_cdi=7220&_sort=d&_docanchor=&_ct=99&_acct=C000050221&_version=1&_urlVersion=0&_userid=10&md5=a3b66123c3d49919d64cd474963f0f9c&searchtype=a
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6X0P-4N3GFMM-2&_user=10&_coverDate=06%2F01%2F2007&_rdoc=96&_fmt=high&_orig=browse&_origin=browse&_zone=rslt_list_item&_srch=doc-info(%23toc%237220%232007%23991479998%23659296%23FLA%23display%23Volume)&_cdi=7220&_sort=d&_docanchor=&_ct=99&_acct=C000050221&_version=1&_urlVersion=0&_userid=10&md5=a3b66123c3d49919d64cd474963f0f9c&searchtype=a
http://www.springerlink.com/content/h200251114550v43/
http://www.springerlink.com/content/h200251114550v43/
http://www.springerlink.com/content/h200251114550v43/
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6THP-4K1HDMT-3&_user=10&_coverDate=01%2F15%2F2007&_rdoc=59&_fmt=high&_orig=browse&_origin=browse&_zone=rslt_list_item&_srch=doc-info(%23toc%235288%232007%23999289998%23640882%23FLA%23display%23Volume)&_cdi=5288&_sort=d&_docanchor=&_ct=76&_acct=C000050221&_version=1&_urlVersion=0&_userid=10&md5=251acb9cd0e2a6595dc03b3841953480&searchtype=a
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6THP-4K1HDMT-3&_user=10&_coverDate=01%2F15%2F2007&_rdoc=59&_fmt=high&_orig=browse&_origin=browse&_zone=rslt_list_item&_srch=doc-info(%23toc%235288%232007%23999289998%23640882%23FLA%23display%23Volume)&_cdi=5288&_sort=d&_docanchor=&_ct=76&_acct=C000050221&_version=1&_urlVersion=0&_userid=10&md5=251acb9cd0e2a6595dc03b3841953480&searchtype=a
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6X0P-4F6MD7Y-1&_user=10&_coverDate=03%2F25%2F2005&_rdoc=10&_fmt=high&_orig=browse&_origin=browse&_zone=rslt_list_item&_srch=doc-info(%23toc%237220%232005%23991829997%23563425%23FLA%23display%23Volume)&_cdi=7220&_sort=d&_docanchor=&_ct=32&_acct=C000050221&_version=1&_urlVersion=0&_userid=10&md5=83bcf94707266b067838bb4c0ea88383&searchtype=a
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6X0P-4F6MD7Y-1&_user=10&_coverDate=03%2F25%2F2005&_rdoc=10&_fmt=high&_orig=browse&_origin=browse&_zone=rslt_list_item&_srch=doc-info(%23toc%237220%232005%23991829997%23563425%23FLA%23display%23Volume)&_cdi=7220&_sort=d&_docanchor=&_ct=32&_acct=C000050221&_version=1&_urlVersion=0&_userid=10&md5=83bcf94707266b067838bb4c0ea88383&searchtype=a
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6TGX-4V74VC7-6&_user=10&_coverDate=04%2F05%2F2009&_alid=1623442391&_rdoc=9&_fmt=high&_orig=search&_origin=search&_zone=rslt_list_item&_cdi=5266&_st=13&_docanchor=&view=c&_ct=28&_acct=C000050221&_version=1&_urlVersion=0&_userid=10&md5=8556f017ed7ddd0caa0b54a6066223f3&searchtype=a
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6TGX-4V74VC7-6&_user=10&_coverDate=04%2F05%2F2009&_alid=1623442391&_rdoc=9&_fmt=high&_orig=search&_origin=search&_zone=rslt_list_item&_cdi=5266&_st=13&_docanchor=&view=c&_ct=28&_acct=C000050221&_version=1&_urlVersion=0&_userid=10&md5=8556f017ed7ddd0caa0b54a6066223f3&searchtype=a
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6TGX-4TJTX6G-4&_user=10&_coverDate=12%2F15%2F2008&_alid=1623442391&_rdoc=2&_fmt=high&_orig=search&_origin=search&_zone=rslt_list_item&_cdi=5266&_st=13&_docanchor=&view=c&_ct=28&_acct=C000050221&_version=1&_urlVersion=0&_userid=10&md5=c3f1c69c69f826e752a0d957cf35b708&searchtype=a
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6TGX-4TJTX6G-4&_user=10&_coverDate=12%2F15%2F2008&_alid=1623442391&_rdoc=2&_fmt=high&_orig=search&_origin=search&_zone=rslt_list_item&_cdi=5266&_st=13&_docanchor=&view=c&_ct=28&_acct=C000050221&_version=1&_urlVersion=0&_userid=10&md5=c3f1c69c69f826e752a0d957cf35b708&searchtype=a
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6TGX-4TJTX6G-4&_user=10&_coverDate=12%2F15%2F2008&_alid=1623442391&_rdoc=2&_fmt=high&_orig=search&_origin=search&_zone=rslt_list_item&_cdi=5266&_st=13&_docanchor=&view=c&_ct=28&_acct=C000050221&_version=1&_urlVersion=0&_userid=10&md5=c3f1c69c69f826e752a0d957cf35b708&searchtype=a
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6X0P-4MPC457-1&_user=10&_coverDate=05%2F01%2F2007&_rdoc=55&_fmt=high&_orig=browse&_origin=browse&_zone=rslt_list_item&_srch=doc-info(%23toc%237220%232007%23991499998%23650458%23FLA%23display%23Volume)&_cdi=7220&_sort=d&_docanchor=&_ct=80&_acct=C000050221&_version=1&_urlVersion=0&_userid=10&md5=00f5afe63566ee144458dd137b5f2770&searchtype=a
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6X0P-4MPC457-1&_user=10&_coverDate=05%2F01%2F2007&_rdoc=55&_fmt=high&_orig=browse&_origin=browse&_zone=rslt_list_item&_srch=doc-info(%23toc%237220%232007%23991499998%23650458%23FLA%23display%23Volume)&_cdi=7220&_sort=d&_docanchor=&_ct=80&_acct=C000050221&_version=1&_urlVersion=0&_userid=10&md5=00f5afe63566ee144458dd137b5f2770&searchtype=a
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6X0P-4MPC457-1&_user=10&_coverDate=05%2F01%2F2007&_rdoc=55&_fmt=high&_orig=browse&_origin=browse&_zone=rslt_list_item&_srch=doc-info(%23toc%237220%232007%23991499998%23650458%23FLA%23display%23Volume)&_cdi=7220&_sort=d&_docanchor=&_ct=80&_acct=C000050221&_version=1&_urlVersion=0&_userid=10&md5=00f5afe63566ee144458dd137b5f2770&searchtype=a
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6X0P-4G361KW-1&_user=10&_coverDate=06%2F25%2F2005&_rdoc=16&_fmt=high&_orig=browse&_origin=browse&_zone=rslt_list_item&_srch=doc-info(%23toc%237220%232005%23991799997%23595925%23FLA%23display%23Volume)&_cdi=7220&_sort=d&_docanchor=&_ct=19&_acct=C000050221&_version=1&_urlVersion=0&_userid=10&md5=806eea1f7bf33d1ca5052aeac698294f&searchtype=a
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6X0P-4G361KW-1&_user=10&_coverDate=06%2F25%2F2005&_rdoc=16&_fmt=high&_orig=browse&_origin=browse&_zone=rslt_list_item&_srch=doc-info(%23toc%237220%232005%23991799997%23595925%23FLA%23display%23Volume)&_cdi=7220&_sort=d&_docanchor=&_ct=19&_acct=C000050221&_version=1&_urlVersion=0&_userid=10&md5=806eea1f7bf33d1ca5052aeac698294f&searchtype=a
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6X0P-4G361KW-1&_user=10&_coverDate=06%2F25%2F2005&_rdoc=16&_fmt=high&_orig=browse&_origin=browse&_zone=rslt_list_item&_srch=doc-info(%23toc%237220%232005%23991799997%23595925%23FLA%23display%23Volume)&_cdi=7220&_sort=d&_docanchor=&_ct=19&_acct=C000050221&_version=1&_urlVersion=0&_userid=10&md5=806eea1f7bf33d1ca5052aeac698294f&searchtype=a
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6THP-42PBYDW-N&_user=10&_coverDate=04%2F12%2F2001&_rdoc=19&_fmt=high&_orig=browse&_origin=browse&_zone=rslt_list_item&_srch=doc-info(%23toc%235288%232001%23999459997%23240655%23FLA%23display%23Volume)&_cdi=5288&_sort=d&_docanchor=&_ct=31&_acct=C000050221&_version=1&_urlVersion=0&_userid=10&md5=75ad4ca0db9c33bf59a50d0d5aa8e93c&searchtype=a
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6THP-42PBYDW-N&_user=10&_coverDate=04%2F12%2F2001&_rdoc=19&_fmt=high&_orig=browse&_origin=browse&_zone=rslt_list_item&_srch=doc-info(%23toc%235288%232001%23999459997%23240655%23FLA%23display%23Volume)&_cdi=5288&_sort=d&_docanchor=&_ct=31&_acct=C000050221&_version=1&_urlVersion=0&_userid=10&md5=75ad4ca0db9c33bf59a50d0d5aa8e93c&searchtype=a
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6THP-4RW434G-2&_user=10&_coverDate=06%2F30%2F2008&_rdoc=16&_fmt=high&_orig=browse&_origin=browse&_zone=rslt_list_item&_srch=doc-info(%23toc%235288%232008%23999239998%23689891%23FLA%23display%23Volume)&_cdi=5288&_sort=d&_docanchor=&_ct=40&_acct=C000050221&_version=1&_urlVersion=0&_userid=10&md5=e5269b9069efcdd39c221b5a658200df&searchtype=a
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6THP-4RW434G-2&_user=10&_coverDate=06%2F30%2F2008&_rdoc=16&_fmt=high&_orig=browse&_origin=browse&_zone=rslt_list_item&_srch=doc-info(%23toc%235288%232008%23999239998%23689891%23FLA%23display%23Volume)&_cdi=5288&_sort=d&_docanchor=&_ct=40&_acct=C000050221&_version=1&_urlVersion=0&_userid=10&md5=e5269b9069efcdd39c221b5a658200df&searchtype=a
http://www.informaworld.com/smpp/content~db=all~content=a794888783~frm=titlelink
http://www.informaworld.com/smpp/content~db=all~content=a794888783~frm=titlelink
http://www.ncbi.nlm.nih.gov/pubmed/20965702
http://www.ncbi.nlm.nih.gov/pubmed/20965702
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6THP-4MCW9M9-1&_user=10&_coverDate=04%2F15%2F2007&_rdoc=14&_fmt=high&_orig=browse&_origin=browse&_zone=rslt_list_item&_srch=doc-info(%23toc%235288%232007%23999279998%23647127%23FLA%23display%23Volume)&_cdi=5288&_sort=d&_docanchor=&_ct=47&_acct=C000050221&_version=1&_urlVersion=0&_userid=10&md5=aba819f26878aa4182c6da53cc0d91fb&searchtype=a
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6THP-4MCW9M9-1&_user=10&_coverDate=04%2F15%2F2007&_rdoc=14&_fmt=high&_orig=browse&_origin=browse&_zone=rslt_list_item&_srch=doc-info(%23toc%235288%232007%23999279998%23647127%23FLA%23display%23Volume)&_cdi=5288&_sort=d&_docanchor=&_ct=47&_acct=C000050221&_version=1&_urlVersion=0&_userid=10&md5=aba819f26878aa4182c6da53cc0d91fb&searchtype=a
http://www.informaworld.com/smpp/content~db=all~content=a769406277
http://www.informaworld.com/smpp/content~db=all~content=a769406277
http://www.informaworld.com/smpp/title~db=all~content=t713597227~tab=issueslist~branches=40#v40

Ayman A. Gouda et a//Int.]. TechnoChem Res. 2015,1(1),pp 11-24. 23

38.

39.

40.

41,

42,

43.

44,

45,

46.

47,

48.

49,

50.

51.

52.

53.

54,

55.

56.

57.

58.

59.

60.

Drljevié-Djuri¢, K.M., Jovi¢, V.D., Lacnjevac, U.C., Avramov Ivié, M.L., Petrovié, S.D., Mijin, D.Z.
and Djordjevi¢, S.B., 2010. Voltammetric and differential pulse determination of roxithromycin.
Electrochimica Acta. 56: 47-52.

Kashaba, P.Y. 2002. Spectrofluorimetric analysis of certain macrolide antibiotics in bulk and
pharmaceutical formulations. J. Pharm. Biomed. Anal. 27: 923-932

EL-Rabbat N., Askal H. F., Khashaba P. Y. and Attia N.N. 2006. AValidated Spectrofluorometric
Assay for the Determination of CertainMacrolide Antibiotics in Pharmaceutical Formulations and
Spiked Biological Fluids. J. AOAC Int., 89: 1276-1287.

Sultana, N., Arayna, M. S., Hussain, F. and Fatima, A. 2006. Degradation studies of azithromycin and
its spectrophotometric determination in pharmaceutical dosage forms. Pak. J. Pharm. Sci. 19: 94-103.
Huang, W., Liu, X. J. and Zhao, F. L. 2006. Spectrophotometric determination of azithromycin by
charge transfer reaction. Guang Pu Xue Yu Guang Pu Fen Xi, 26 : 913-916.

Jing, M. A., Tang, Q. and Zhou, X. M. 2008. Spectrophotometric determination of azithromycin in
dispersible tablets based on charge transfer reaction. Chin. J. New. Drugs. 17: 22.

Huakan, L., Yanqging, Z., Yuhua, W. and Janfeng, K. 2004. Spectrophotometric determination of
azithromycin based on the charge transfer reaction between azithromycin and alizarin red. Chin. J.
Anal. Chem. 32: 598.

Kelani, K., Bebawy, L. I., Abdel-Fattah, L. and Ahmed, A. K. S. 1997. Spectrophotometric
Determination of Some n-Donating Drugs Using DDQ. Anal. Lett. 30: 1843-1860.

Carlos Eduardo R. de Paula, Vanessa G. K. Almeida and Ricardo J. Casse. 2010. Novel
Spectrophotometric Method for the Determination of Azithromycin in Pharmaceutical Formulations
based on its Charge Transfer Reaction with Quinalizarin, J. Braz. Chem. Soc. 21: 1-8.

Walash M.I., Rizk M.S., Eid M.I. and Fathy M. E. 2007. Spectrophotometric determination of four
macrolide antibiotics in pharmaceutical formulations and biological fluids via binary complex
formation with eosin. J. AOAC. Int. 90: 1579-1587.

Abdelmageed, O. H. 2007. Development and validation of a spectrophotometric method for the
determination of macrolide antibiotics by using 2,4-dinitrophenylhydrazine. J. AOAC. Int. 90: 364-
371.

Rachidi, M., Elharti, J., Digua, K., Cherrah, Y. and Bouklouze, A. 2006. New Spectrophotometric
Method for Azithromycin Determination. Anal. Lett. 39: 1917-1926.

Uma Devi P. 2010. Determination of Azithromycin by Extractive Spectrophotometry. Asian J. Chem.
23:921-922

Suhagia, B., Shah, S., Rathod, I., Patel, H. and Doshi, K.. 2006. Determination of Azithromycin in
pharmaceutical dosage forms by Spectrophotometric method. Ind. J. Pharma. Sci. 68: 242-245.
Sivasubramanian, L., Mervin, M. A., Jayashankar, L., Ramu, P. and Raja, T. K. 2004. Visible
spectrophotometric methods for the determination of azithromycin in tablets. Ind. J. Pharm. Sci. 66:
249-251.

Rufino, J. L., Pezza, H. R. and Pezza, L. 2008. Flow-injection spectrophotometric determination of
azithromycin in pharmaceutical formulations using p-chloranil in the presence of hydrogen peroxide.
Anal. Sci. 24: 871-876.

Huang, W., Wang, F., Wang, S. X., Tang, B. 2007. Spectrophotometry determination of roxithromycin
based on charge transfer reaction. Chin. J. Antibio. 32: 546.

Jiang, H., Liu, Y., Zhang, X. B. 2007. Fading spectrophotometric method for the content determination
of roxithromycin with alizarin. Chin. J. Antibio. 32: 303.

Li, H. K, Lu, X,, Zhao, G. Z., Zhao, Y. Q. 2003. Spectrophotometric Determination of Roxithromycin
Based on the Charge Transfer Reaction between Roxithromycin and Purpurin, Chin. J. Anal. Chem. 31:
833.

Zhao, G. Z. and Li, H. K., 2003. Spectrophotometry determination of roxithromycin based on charge
transfer reaction. Guang Pu Xue Yu Guang Pu Fen Xi. 23: 157-159.

Rajasekaran, A., Gopinath, M. 2001. Visible spectrophotometric Determination of Rexithromycin in
Pharmaceutical Solid Dosage From. Asian J. Chem. 13: 344-346.

Suhagia, B. N., Shah, S. A., Rathod, I. S., Patel, H. M., Doshi, K. R., Parmar, V. K. 2006.
Spectrophotometric estimation of roxithromycin in tablet dosage forms. Ind. J. Pharm. Sci. 68: 543-
546.

Reddy, M. N., Murthy, T. K., Raju, G. V. H., Muralikrishna, J., Seshukumar, K. and Sankar, D. G.
2002. New Spectrophotometric Methods For The Determination Of Roxithromycin. Indian J. Pharm.
Sci. 64: 73-76.


http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6TG0-513F8YW-D&_user=739499&_coverDate=12%2F15%2F2010&_alid=1622110945&_rdoc=3&_fmt=high&_orig=search&_origin=search&_zone=rslt_list_item&_cdi=5240&_sort=r&_st=13&_docanchor=&_ct=687&_acct=C000041101&_version=1&_urlVersion=0&_userid=739499&md5=afc0680719b2bd091a22508a8e2067e9&searchtype=a
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6TGX-452D6XB-8&_user=10&_coverDate=03%2F01%2F2002&_alid=1623429219&_rdoc=4&_fmt=high&_orig=search&_origin=search&_zone=rslt_list_item&_cdi=5266&_sort=r&_st=13&_docanchor=&view=c&_ct=21&_acct=C000050221&_version=1&_urlVersion=0&_userid=10&md5=1ef035c118b2ea85d1128c8b25944141&searchtype=a
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6TGX-452D6XB-8&_user=10&_coverDate=03%2F01%2F2002&_alid=1623429219&_rdoc=4&_fmt=high&_orig=search&_origin=search&_zone=rslt_list_item&_cdi=5266&_sort=r&_st=13&_docanchor=&view=c&_ct=21&_acct=C000050221&_version=1&_urlVersion=0&_userid=10&md5=1ef035c118b2ea85d1128c8b25944141&searchtype=a
http://www.informaworld.com/smpp/content~db=all~content=a747291799~frm=titlelink
http://www.informaworld.com/smpp/content~db=all~content=a747291799~frm=titlelink
http://www.ncbi.nlm.nih.gov/pubmed/18193735
http://www.ncbi.nlm.nih.gov/pubmed/18193735
http://www.ncbi.nlm.nih.gov/pubmed/18193735
http://www.informaworld.com/smpp/content~db=all~content=a747905019~frm=titlelink
http://www.informaworld.com/smpp/content~db=all~content=a747905019~frm=titlelink
http://www.biowizard.com/pmsearch.php?q=%22Anal%20Sci%22%5bJour%5d

Ayman A. Gouda et a//Int.]. TechnoChem Res. 2015,1(1),pp 11-24. 24

61.

62.

63.

64.

65.
66.

67.
68.
69.
70.

71.

72.

73.

74.

75.
76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.
87.

Sastry, C. S. P., Rao, K.R. and Prasad, D. S. 1996. Spectrophotometric procedures for the determination
of roxithromycin in pharmaceutical formulations. Mikrochimica Acta. 122, 53-60.

Shobana, E. R. and Sivasubramanian, L. 2008. Spectrophotometric and HPLC Methods for
Simultaneous Estimation of Roxithromycin and Ambroxol from Tablets. Asian J. Chem. 20: 4159-
4162.

Hari Babu R. and Rajasekhar K.K. 2009. Spectrophotometric Estimation of Roxithromycin in Bulk and
Pharmaceutical Formulations, Asian J. Chem. 21: 7419 — 7421.

Shah, J., Jan, M. R., Manzoor, S. J. 2008. Extractive Spectrophotometric Methods for Determination of
Clarithromycin in Pharmaceutical Formulations Using Bromothymol Blue

and Cresol Red. Chin. Chem. Soci. 55: 1107-1112.

Rao,Y. S., Jitendrababu, V., Chowdary, K. P. R. and Rao, J. V. 2003. Extractive Spectrophotometric
Method For The Determination Of Clarithromycin. Ind. J. Pharm. Sci., 65: 653-655.

Sudheer, P., Ganapathi, P. A. V., Ind. Drugs, (2001), 38, 358.

Hamdan, I. 1., Mishal, A. M., Saudi. Pharm. J., (2000), 8, 191.

Singhvi 1. 2002. Visible spectrophotometric methods for estimation of clarithromycin from tablet
formulation. Indian J. Pharm. Sci. 64: 480-482

Li, H. and Xiao, J. 2005. Spectrophotometric Determination of Clarithromycin Based on the Charge
Transfer Reaction between Clarithromycin and Purpurin. Fenxi Huaxue. 33: 1327.

Srinivasa Rao, Y., Rajani Kumar, V. and Seshagiri Rao, J. V. L. N. 2002. Visible Spectrophotometric
Determination of Clarithromycin in Pharmaceutical Solid Dosage Forms. Asian J. Chem. 14: 1791-
1793.

El-Zaria M. E. and Etaiw S. H. 2007. Two spectrophotometric methods for estimation of clarithromycin
in pharmaceutical formulations and human plasma based on charge transfer complexes, Canadian J.
Anal. Sci. Spec., 52: 316-324.

Hua-Kan L., Qiao-Feng W., Yan Z. 2004. Spectrophotometric determination of clarithromycin based
on charge transfer reaction between clarithromycin and alizarin. J. Fourth Military Med. Univ.

Hua-Kan L., Yue L., Yu-Hua W. 2005. The Spectrophotometric Determination of Clarithromycin
Based on the Charge Transfer Reaction between Clarithromycin and Quinalizarin, Chin. J. Spec. Lab.
Rao, Y.S., Murthy, T.K., Chowdary, K.P.R., Rao, J.V. L. N. S,, Ind. Drugs, (2002), 39, 348.

Rao, J. V. L. N. S,, Rao, Y. S., Murthy, T. K., Sankar, D. G. 2002. Spectrophotometric Estimation of
Clarithromycin in Pharmaceutical Formulations. Asian. J. Chem. 14: 647-650.

Arbad B.R. and Jadhav S.M. 1999. Simple Spectrophotometric Method for the Determination of
Clarithromycin from Pharmaceutical Preparation. Asian J. Chem. 11: 1074-1076.

Kumar P. R., Shyale S., Mallikarjuna Gouda M. and Shanta Kumar S.M.. 2011. A Sensitive UV
Spectrophotometric  Analytical Method Development, Validation and Preformulation Studies of
Clarithromycin, Research J. Pharm. Tech. 4: 242,

The United States Pharmacopeia 25, The National Formulary 20 (2002) U.S. Pharmacopeial
Convention, Inc., Rockville, MD, pp 188-190, 431433, 676-698

The British Pharmacopoeia (BP), Her Majesty's Stationary Office London, UK, (2009), Vol. I and I,
493, 5252 and 1406.

Turcinov, T., & Pepeljnjak, S. 1998. Azithromycin potency determination: Optimal conditions for
microbiological diffusion method assay. J. Pharm. Biomed. Anal. 17: 903-910.

Vosburgh, W.C.; Coober, G.R. 1941. Identification of complex ions in solution by spectrophotometric
measurements. J. Am. Chem. Soc. 63: 437-442.

Saleh, A.G.; Askal, H.F. 1995. Spectrophotometric Determination of Certain Local Anaesthetics in
Pharmaceutical Preparations. Anal. Lett. 28: 2663-2671.

Mendham, J., Denny, R.C., Barnes, J.D., & Thomas, M.J.K. 2000) Vogel’s Textbook of Quantitative
Chemical Analysis, 6" Ed., Prentice Hall, Inc., Upper Saddle River, NJ, pp 135-138

Miller, J.C., & Miller, J.N. 1993. Statistics for Analytical Chemistry, 3rd Ed., E. Horwood, New York,
NY, pp 115, 192, 222.

The Merck Index. 2001. 13" Ed. Merck and Co., Inc.: Rahway, N.J., USA,.

Graham Solomons, T.W. 1992. Organic Chemistry; John Wiley and Sons, Inc.: New York, USA.

%k %k %k %k k


http://www.informaworld.com/smpp/content~db=all~content=a747141734~frm=titlelink
http://www.informaworld.com/smpp/content~db=all~content=a747141734~frm=titlelink

	43. Jing, M. A., Tang, Q. and Zhou, X. M. 2008. Spectrophotometric determination of azithromycin in dispersible tablets based on charge transfer reaction. Chin. J. New. Drugs. 17: 22.
	44. Huakan, L., Yanqing, Z., Yuhua, W. and Janfeng, K. 2004. Spectrophotometric determination of azithromycin based on the charge transfer reaction between azithromycin and alizarin red. Chin. J. Anal. Chem. 32: 598.
	55. Jiang, H., Liu, Y., Zhang, X. B. 2007. Fading spectrophotometric method for the content determination of roxithromycin with alizarin. Chin. J. Antibio. 32: 303.
	56. Li, H. K., Lu, X., Zhao, G. Z., Zhao, Y. Q. 2003. Spectrophotometric Determination of Roxithromycin Based on the Charge Transfer Reaction between Roxithromycin and Purpurin, Chin. J. Anal. Chem. 31: 833.
	61. Sastry, C. S. P., Rao, K.R. and Prasad, D. S. 1996. Spectrophotometric procedures for the determination of roxithromycin in pharmaceutical formulations. Mikrochimica Acta. 122, 53-60.
	70. Li, H. and Xiao, J. 2005. Spectrophotometric Determination of Clarithromycin Based on the Charge Transfer Reaction between Clarithromycin and Purpurin. Fenxi Huaxue. 33: 1327.
	73. Hua-Kan L., Qiao-Feng W., Yan Z. 2004. Spectrophotometric determination of clarithromycin based on charge transfer reaction between clarithromycin and alizarin. J. Fourth Military Med. Univ.
	74. Hua-Kan L., Yue L., Yu-Hua W. 2005. The Spectrophotometric Determination of Clarithromycin Based on the Charge Transfer Reaction between Clarithromycin and Quinalizarin, Chin. J. Spec. Lab.


