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Abstract:

A new introduced and sensitive method for
the assay of Doxycycline hyclate has been proposed
in pure and pharmaceutical samples. The current
the reaction between

method is based on

Doxycycline hyclate and Ethylene diamine
tetraacetic acid (EDTA) with ammonia which leads
to the formation of a yellow colored complex
having a Amax =444nm. The reaction conditions were
optimized to obtain the complex of high sensitivity
and longer stability. Under these optimum
conditions, the absorbance of the complex were
found to increase the linearly with increase in
concentration of the drug, which was verified with
correlation coefficient value .The system obeyed
Beer’s law in the concentration range and Sandell’s
sensitivity. The purpose of this review article is to
present into the analyte in pharmaceutical
preparations were in agreement with those of the
obtained from a comparison method, as revealed by
statistical analysis of the reported results using

Student t-test and the variance F-test.

Keywords: Ammonia, Doxycyline, EDTA and
spectrophotometry.

1. INTRODUCTION:

The molecular formulae of Doxycycline hyclate is
C22H24N208,HCI,%2C2H60,%2H20.The

systematic IUPAC name is Hydrochloride
hemiethanol
(4S,4aR,5S,5aR,6R,12aS)-4-
3,5,10,12,12a-pentahydroxy-6-methyl-1,11-dioxo-
1,4,4a,5,5a,6,11,

carboxamide. Doxycycline was discovered in 1967

hemihydrate of
(dimethylamino)-

12a-octahydrotetracene-2-

and has undergone extensive investigation, both for
its antimicrobial property as well as the effects on
the physiology of higher organisms [1]. The
synthetic pathway of DOX involve MTC as an
intermediate, during this process 6-epidoxycycline
(EDOX) can be formed as a side product. DOX is a
broad

antibiotic, widely used in veterinary medicine and

semisynthetic spectrum  tetracycline
as an animal feed supplement to prevent diseases
[2]. The literature contains several methods for the
determination of DOX in pharmaceutical dosage
forms, including liquid chromatography,sequential
injection  chromatography[3] and
[4]. The

Doxycycline is done for both in pharmaceutical

capillary
electrophoresis determination  od

preparations and biological such as

[5],
chromatography [7], liquid chromatography [8-25].

samples,

fluorimetry phosphorimetry[6],thin  layer
spectrophotometric [26] electrochemiluminescent,
[27]

chromatography [29] and titrimetric methods [30].

voltammetric[28], electro capillary

Besides, kinetic

Cu(I)/H202 [31] and multivariate calibration

spectrophotometry  using
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method [32] have also been reported by different
The FIA-

spectrophotometry with copper carbonate [33] and

workers. determination  includes
spectrophotometry based on colour reactions with
thorium(1V) [34], sodium cobaltnitrite [35] and
uranyl acetate [36]. Folin-Ciocalteu reagent (F-C) is
widely used in the area of plant biology for analysis
of polyphenols [37] and for the determination of
many phenolic compounds in pharmaceuticals
[38,39] based on Folin-Ciocalteu reagent reduction.
The present study describes the spectrophotometric
determination of Doxycycline hyclate based on the
reaction of the drug and EDTA with ammonia.

Figl: Structure of Doxycycline Hyclate
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H
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2. EXPERIMENTAL
2.1 Apparatus

All
conducted with a double beam LABMAN —
UV-1200 spectrophotometer

absorbance measurements were

provided with
quartz cells having thickness around 1-cm.
During all spectrophotometric measurements,
temperature controller was used to maintain the
temperature. Systronics pH meter were used for

accurate pH determinations.
2.2 Materials and reagents

All the reagents and solvents used were of
analytical reagent grade and the solutions were
prepared with double distilled water, sample of
Doxycycline hyclate was bountifully supplied by
Lotus Pharma Ltd, India. Standard EDTA solution

of 0.01 M is prepared by dissolving 3.722 g of
analytical reagent grade ethylene-diamine tetra
acetic acid disodium salt in sufficient volume of
distilled water and dilute the solution to 1 L.
Ammonia solution is prepared by measuring 42.5
ml into a 100 ml volumetric flask, add sufficient
distilled water to mark. The pH of the solution was
adjusted to an appropriate value with the aid of a pH

meter.
2.3 Preparations of standard solution

Stock solution of Doxycycline hyclate was
prepared by dissolving 0.044g in 100 ml of double

distilled water. Various aliquots of standard

solutions of Metformin hydrochloride (100ug/ml)
were diluted to get standard solutions across the
range of 1-25ug/ml.

2.4.1 Recommended procedure

After a systematic and exhaustive
study on various parameters involved in the
formation of coloured products (as described
under results and discussion), the following
procedure was suggested for the assay of the
selected Doxycycline hyclate drug. Different
aliquots of (0.2, 0.5, 1.0,
Metformin

standard hydrochloride

solution(100 pg mlt) were accurately
transferred into a series of 100 ml calibration
flasks using a micro burette, to this 1ml of
EDTA, 2.0ml of ammonia were added and
shaken well for about 2minutes. The total

volume was made up to 100ml with distilled

water. An aliquot of the solutions was quickly
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transferred into a quartz cell and then it was
held in the cell chamber (kept at 25°C) of the
spectrophotometer.

2.4.2 Preparation of Sample Solutions:

Average weight of Doxycycline hyclate
tablets of each brand was calculated. Then the
tablets were grinded to fine powder with the help of
mortar and pestle. Then, powder containing 10mg
Doxycycline hyclate was dissolved in water, shaken
for about 10 minutes and filtered through filter
paper. The filtered solution was further diluted to
make the final concentration of working sample
to 100% of
(100png/ml). Suitable aliquot was then subjected to

equivalent target concentration
analysis using the procedure described under

method 2.4.1
2.5 Determination of Amax:

Standard ~ solution  containing
100pg/ml of Metformin hydrochloride was scanned
using water as blank in the range of 200-800 nm to
determine the wavelength of maximum absorption
(Amax) of the drugs.

showed absorbance maxima at 444 nm.

Metformin hydrochloride

2.6 Development of Equation for Assay:

The amount of Doxycycline hyclate per
tablet and respective potency (%) in the marketed
brands were determined using the following

equations.

Amount of (mg) per tablet,

A Ws 100x10 P
Z=—X X X Wt X —
As 100x10 w

A {00 A w 100 x 10
— X = —X X X
We " 4s 7100 x 10 w
P 100
— X _00
100~ We

Amount of Doxycycline hyclate (mg) per tablet,
Potency; (%) = Where, A= absorbance of sample
solution; As= absorbance of reference standard
solution; Ws= weight of reference DOX powder
(mg); W = weight of generic powder sample (mg);
Wt= average weight of tablet (mg); Wc= weight of
drug claimed per tablet (mg), P = potency of

reference Metformin hydrochloride powder.

3. Result and discussions

Ethylene diamine tetra acetic
acid, which acts as a chelating agent that
reacts with metal ion of the drug to form a
stable colored complex. During the course of
the reaction, the phenolic character of the Cig
—OH group is utilized here. This method
involves the addition of 0.01 M EDTA and
NHs to Doxycycline hyclate solution, the
mixture is shaken well for about 3 minutes,
which results in production of an yellow
colour that can be measured at 444nm. These
analytical aspects have been successfully
utilized to develop sensitive
spectrophotometric methods for the assay of
Doxycycline and

hyclate  in  pure

pharmaceutical  formulations.  Calibration

graph of the drugs are given below in fig2.

Fig2. The absorption spectrum  of
EDTA which

absorption band at 444nm.

showed an maximum
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Fig 3. Calibration graph of Doxycycline hyclate
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4. Fixation of optimum condition for the

formation of coloured species

4.1 Absorption Spectrum
The reaction of Doxycycline
hyclate with EDTA in the presence of
ammonia yields a stable yellow coloured
complex which was studied by measuring the
absorbance of a series of solutions which
exhibited an absorption band at 444nm
4.2 Effect of temperature
It is observed that, at the room
temperature i.e. 25°C lower or higher
temperature gives the accurate results. The
other reason for maintaining the room
temperature is that the precipitation takes
place at higher temperature and hence it was
marked to carry out all the spectral

measurements at room temperature.

y =0.0991x + 0.013

@ Doxycycline

(Doxycycline

4.3 Effect of reagent

In order to acquire the maximum
stability and sensitivity, the reagent was
studied. It was noticed that an optimum
volume of 1.0ml of the reagent was adequate
for maximum absorbance and stability. Below
these volumes of reagents, low absorbance
was observed and besides they required long
time or completion of the reaction. However,
the excess of reagent had no consequence on
maximum absorbance and on the stability of

the coloured species.
4.4 Accuracy and Precision

The accuracy and precision of the
methods were studied by analyzing solutions
containing known amount of Doxycycline
hyclate lies within Beer’s law range. The
relative standard deviation (RSD) did not
exceed 2% which reveals the high
reproducibility of the results and precision of
the method. This good level of precision was
appropriate for quality control analysis of
Doxycycline hyclate of its pharmaceutical
tablets.

4.5 Analytical features

The solution containing dissimilar
amounts of Doxycycline hyclate, the same
amount of reagent and concentrations of drugs
in the optimum conditions were used to work
on the validity of Beer’s law in each method.
It was noticed that Beer’s law was valid in the
concentration ranges of 33.1-331 pg/ml for
Doxycycline  hyclate.  The  Sandell’s
sensitivity, linear range, intercept range, LOD
and LOQ wvalues were calculated) are

calculated as per the ICH guidelines.
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5. Conclusion

6.2 Analytical of Doxycycline hyclate in

From an analytical opinion, it is concluded pharmaceutical formulations:

that the outlined procedure permits for th

"BrRUG La Found (Xt RSD)
determination of Doxycycline hyclate in pure and be Proposed ey
pharmaceutical dosage forms. The great advantage Le method ce
is that the results obtained are reproducible. Unlike method
HPLC, gas Chromatography andhtridox 50mg/Tab | 49 £0.84 49+ 0.6
spectroflourometery, the UV-Visible t=0.92, F=1.49
spectrophotometer is simple, sensitive, stablePoxteric 200mg/Ta | 198+ 0.6 198.27£0.4
inexpensive with sensible accuracy and precisiop. b t=0.42, F=1.01
The results also certainly recommend the utility pfMonodox 100mg/Ta | 97.120.77 100.2+0.44
the proposed method for the analysis of the drug. b t=0.11, F=0.58
Additionally, the reported method is free from the
interference by various excipients. Consequently,
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