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Abstract

The thesis includes four chapters:
Chapter one

Includes a general introduction about the tetracycline hydrochloride, its
importance and its therapeutic uses for the several different diseases and a
review of the analytical methods used for the estimation of tetracycline

hydrochloride, as well as the objective of the present research.
Chapter two

The second chapter comprises development of a sensitive and precise
spectrophotometric method to estimate tetracycline hydrochloride in the bulk
and in the pharmaceutical forms. In this method, p-aminobenzoic acid reagent is
diazotized with an equimolar of NaNO, (sodium nitrite) solution in the existence
of hydrochloric acid to produce the corresponding diazonium salt, which is
subsequently coupled with tetracycline hydrochloride in a basic solution of
NH,OH to produce a water-soluble and stable yellow azo dye witch exhibits
maximum absorption peak at wavelength of 422 nm versus a reagent blank
solution. Under optimal conditions, the linearity of Beer's law is estimated to
cover the concentration range of 0.25-17.5 pg/ml with an exceptional
determination coefficient (R*= 0.9993) and molar absorptivity of 1.6688x10*
I/mol.cm. The values of detection limit (LOD) and quantitation limit (LOQ) are
calculated and found to be 0.012 and 0.040 pg/ml, respectively. The range
values of error percentage are from 0.04% to 1.62%, and the precision (RSD%)
is less than 2.345%. The stoichiometry of the product is set up to be 1:1
tetracycline hydrochloride : diazotized p-aminobenzoic acid. The mentioned
procedure has been utilized successfully to the evaluation of tetracycline
hydrochloride in capsules and ointment. A t-test has been carried out and the
results reveal that the values of t-experimental were under the artificial value at

95% confidence level



Chapter three

This chapter includes the development of a sensitive, accurate spectroph-
otometric method to analyze tetracycline hydrochloride in its pharmaceutical
formulations through  the oxidative coupling reaction of tetracycline
hydrochloride ~with p-aminoantipyrine reagent in presence of N-
bromosuccinimide as oxidant in the alkaline medium of NaOH to produce a
yellow product, which is soluble in water and exhibits maximum absorption
peak at 387 nm. The yellow color of the resulting product is stable for more than
lhr and obayed Beer's law in the concentration range of 0.5-18.75 pg/ml with an
excellent determination coefficient (R’= 0.9994) and molar absorptivity
1.0628x10* I/mol.cm. The (LOD) and (LOQ) are estimated and found to be
0.0442 and 0.1475 pg/ml, respectively. The precision (RSD) is calculated to be
better than 0.2614%, whereas the values of recovery percent are in the range of
100.74% to 101.36% . The nature of the resulting yellow product has been
studied between tetracycline hydrochloride and p-aminoantipyrine reagent and it
is found to be 1:1 ratio. The proposed approach was applied to assay tetracycline
hydrochloride in ointment and capsules and no interferences were observed from
the common additives found in the drugs. The statistic factors t-test and F-test
values have also been investigated and the experimental results are less than the

tabulated values at the 95% confidence level.
Chapter four: part one (A)

The fourth chapter deals with the development of a sensitive and
accurate indirect spectrophotometric method for assaying tetracycline
hydrochloride in the bulk and in its pharmaceutical dosage forms. In this
approach a tetracycline hydrochloride is oxidized with a known excess of an
oxidant reagent of N-bromosucinimide in an acidic medium, and the excess of
an oxidant is then reduced by using indigo carmine dye. The absorbance of the
residual indigo carmine dye is measured at wavelength of 610 nm. The standard
calibration curve is linear in the variety of concentrations from 0.1 to 4.5 pg/ml

of tetracycline hydrochloride with a good determination coefficient (R?) 0.9985



and molar absorptivity of 7.7190x10* I/mol.cm. The LOD and LOQ values are
evaluated and instituted to be 0.0039 and 0.0130 pg/ml, respectively. The
suggested approach was successfully used to assay tetracycline hydrochloride in
the available dosage forms, such as capsules and skin ointment. The precision
(RSD) is calculated and found to be better than 0.0808%, whereas the values of
recovery percent and relative errors are in the range of 99.90% to 100.19% and -
0.10 % to 0.19 % respectively, without interfering from any common excipients.

The values of t-experimental are also evaluated at 95% confidence level.

Chapter four : part two (B)

This part includes development of a sensitive , accurate and precise direct
spectrophotometric method to estimate tetracycline hydrochloride in the bulk
solution and in its pharmaceutical preparations. The method depends on
complexation reaction of tetracycline hydrochloride with zirconium (IV) in
presence of acetate buffer solution at pH3.6 to produce a soluble yellow
complex exhibits maximum absorption peak at 398nm. The method adheres to
Beer's low over the concentration range 0.5-12.5 pg/ml of tetracycline
hydrochloride with coefficient determination (R*= 0.9989), molar absorptivity of
2.7798x10* 1/mol.cm and sandell's sensitivity of 0.0173pg/cm®. The Limits of
detection and quantitation are equal to 0.019 and 0.063pg/ml, respectively. The
precision (RSD) is calculated and found to be better than 1.32 %, whereas the
values of recovery percent are in the range of 99.67% to 101.01%. the method is
successfully applied to the analysis of tetracycline hydrochloride in capsules and
ointment. The statistic factors t-test and F-test values have also been investigated
and the experimental results are less than the tabulated values at the 95%

confidence level.
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