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ABSTRACT

A sensitive spectrophotometric method for the assay of micro amount of amoxicillin trihydrate (AmoxT) in
aqueous solution has been worked out. The method is based on the coupling of AmoxT with diazotized m-
nitroaniline (DMNA) in basic medium. The azo dye formed is water — soluble, stable, and shows maximum
absorption at 436 nm, Beer’s law is obeyed over the range (3-30) ug.ml™ with a molar absorptivity of 2.6006x10*
l.mol™.cm™ and Sandell s sensitivity index of 0.0161 pg.cm™, a relative error of -1.3 to - 0.1% and a relative
standard deviation of +0.2 to £1.3% depending on the concentration level. The method has been successfully
applied to the determination of AmoxT in its pharmaceutical preparations.
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INTRODUCTION

Amoxicillin trihydrate is chemically (2S,5R,6R)-6-[[(2R)-2-amino-2-(4- hydroxyphenyl)acetyl]Jamino]-3,3-dimethyl-7-
oxo-4-thia-1-azabicyclo[ ~ 3.2.0]heptane-2-carboxylic acid and has the following  structure: (1)
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Amoxicillin trihydrate (C16H19N305S,3H,0) M.wt =419.4 g/ml

Amoxicillin, semi-synthetic drug belongs to a class of antibiotics called as Penicillin. It is used in treatment a wide
range of infections caused by Gram-positive and Gram-negative bacteria , it is used to treat infections of the middle ear
(otitis media), urinary tract ,throat, larynx (laryngitis), pharynx (pharyngitis), brosnchi (bronchitis), lungs (pneumonia)
(2-4).

The reports found in the literature for amoxicillin determination concentrate on chromatographic methods (5-13), also
hyphenated techniques have been used (14-21). Various spectrophotometric methods have been utilized for the
determination of amoxicillin, these methods include diazo coupling reaction with different diazotized (22-
26),oxidation-reduction reaction(27-31),ion pair complex(32),also uv(33) and derivative spectrophotometric(34-
37),other methods included flow injection technique(38-40),volumetric(41,42) and gravimetric(43,44)methods have
been utilized.

The purpose of the present study was to evaluate a sensitive and an accurate method for the determination of amoxicillin
in the bulk and pharmaceutical dosage forms. The present method involves the diazo coupling reaction of amoxicillin with
diazotized m-nitroaniline in alkaline medium to form a highly colored azo dye that has been proved successfully for the
assay of amoxicillin in pharmaceutical preparations.

Experimental

Apparatus: All measurements are performed using CECELL Recording Spectrophotometric, with 1 cm quartz
cells.
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Reagents: All chemical used are of the highest purity available.

Working AmoxT 100 pg. ml™: This solution is prepared by diluting 0.0100 gm AmoxT in100 ml with distilled water
in a volumetric flask.

Sodium hydroxide solution, 1M.: This solution is prepared by appropriate dilution of the concentrated volumetric
(Fluka) solution with distilled water and then transferred to plastic bottle.

DmNA reagent solution, 5 mM. A 0.0685g of a m-nitroaniline (Fluka) is dissolved in about 90 ml distilled water.
Then 4 ml of con..HCI is added and the solution is heated, the clear mixture is then transferred to a 100 ml volumetric
flask and is cooled to( 0 — 5)°C in an ice-bath. A 0.0345g NaNO2 is added and the mixture is stirred vigorously. After 5
minutes, the solution is made up to volume in 100 ml volumetric flask with cold distilled water. The solution is kept in
a brown bottle in a refrigerator and is stable for 3 days at least.

RESULTS AND DISCUSSION

The effect of various parameters on the absorption intensity of the colored dye is investigated and the reaction
conditions have been optimized.

Principle of the method

The method involves the coupling of the determinant AmoxT with DmNA to form in basic medium an intensely —
colored dye. The method involves two steps:

1- Preparation of DmNA:
MO, MOy
MNaMNO2-TTC]
s
N:N
NHz2
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2- React the DmNA with AmoxT:
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Study of the Optimum Reaction Conditions

For the subsequent experiments, Iml AmoxT (100ug ) is taken in  final volume 10 ml and absorbance measurements
are performed at 436 nm.
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Choice of diazotised agent

Several aromatic diazotised agents have been tested for optimum conditions. The results in Table (1) show that DmMNA
give the most sensitive reaction (¢ = 2.037 x10*l.mol™*.cm™) in alkaline medium. Therefore, it has been selected for
subsequent experiments.

Table 1: The selection of diazotized agent.

Diazotized (SmM) (| Structure Absorbance (| . max/nm || & (Lmoll.cm)
I o ]
m-Nitro aniline r/'U'_ 0.485 436 2037 =10*
EVaN I .
Sulphacetamide I 0.38 4515 1.626x10%

R - 0432 _ R
2,5-Dichloreaniline El/@ﬂgh 421.5 1. 815=104

Effect of DMNA reagent amount

The effect of the amount of the DmNA reagent on the maximum absorbance of the dye formed, has been investigated
and the results show that (1 ml) of DmNA (5 mM) reagent solution gives the highest intensity with a correlation
coefficient (r =0.993) over a range of determined concentration of 1 — 20 ug.ml™, and (1 ml) of reagent is therefore
recommended for the subsequent experiment.

Table2: Effect of DMNA on absorbance.

SmM({ DmNA )
soln.

0.18

Effect of base

The preliminary experiments have shown that AmoxT can give colored dye with DmNA only in basic medium.
Different bases (strong and weak) have been used. The results in table 3 indicate that the colored dye need a strong
basic medium (pH =12).

Table (3): The effect of base on absorbance and color contrast.

Base used, soln. )1M( | AM(NM)* | Absorbance Final pH

462 88.5 0.212 10.23
v [ FIET ™ 5

Lmac. Where S = Sample, B = Blank.

*AL (NM) = A
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Table 4 shows that 0.6 ml of LMNaOH was recommended in the subsequent experiment due to the highest intensity
which was obtained for the formed azo dye.
Table4: The optimum volume of sodium hydroxide.

mL of NaOH (1M) 0.4 0.6 0.7 0.9

Absorbance 0.325 0.488 0.423 0.355

Effect of time on absorbance

The effect of time on the development and stability period of the colored dye is investigated under optimum
experimental conditions described before. The formation of colored dye being complete after dilution and the
absorbance of the colored species remained constant for, at least 2 hours(Table 5).

Table 5: Stability of azo dye.

ng Absorbance /minute
AmoxT | AD* |10 20 30 40 50 60 90 120 O.N**
50 0.281 [0.280 ] 0.283 [ 0.283 | 0.284 J0.283 [0.283 | 0.283 J0.282 | 0.278
100 0.484 [ 0.494 ]0.494 ] 0.494 | 0.484 ]0.494 [ 0.494 | 0.494 | 0.484 | 0.402
200 0.891 ]0.891 ]0.890 ] 0.889 ] 0.891 ] 0.891 | 0.889 | 0.885 | 0.885 | 0.864
*After dilution **Qver night

Final Absorption Spectra

Absorption spectra of the colored dye formed from coupling AmoxT with DmNA in basic medium, against its
corresponding reagent blank show maximum absorption at 436 nm in contrast to reagent blank which shows
absorbance (0.025) at the above Ama. Fig 1.
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Fig. 1: Absorption spectra of 100ng AmoxT treated according to the recommended procedure and measured
against (1) blank (2) distilled water and (3) blank measured against distilled water.

The wavelength of maximum absorption at 436 nm has been selected for the subsequent experiments.
Recommended Procedure and Calibration Graph
To a series of 10 ml volumetric flasks, aliquots covering the range of (30— 300) ug/10ml AmoxT are transferred,1 ml of

DmNA (5 mM), then 0.6 ml of 1M NaOH solution added, then the volumes are made to the mark with distilled water.
absorbances are measured at 436 nm against the reagent blank(Fig. 2).
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Fig. 2: Calibration graph for AmoxT determination using DmNA.

The calibration graph show in Fig. 2 is linear over the range 3 — 30 pg.ml™. Higher concentration show negative
gievialtion from Beer’s law. The apparent molar absorptivity referred to AmoxT, has been found to be 2.6006x10* . mol"
.om™,

Application of the Method

To test the application of the present method, it has been used to determine AmoxT in its pharmaceutical preparations
(Table 6).

Table 6: Determination of AmoxT in different pharmaceutical preparations

Drug Amount taken Recovery% RSD%
ug/lOmI

JulphAmox- capsul, 500mg _l 98.7
Lulphar.com.) |:|

Almox- capsul, 500mg ,(ALKEM- : 98.8 EI
UAE) I 10 | o1 || 11

|
I 50 ’I 97.6 I +2.2
|
|

GlomoX-capsul, 500mg
(globalpharma-
U.AE)

AugmentinTm capsul-125mg
m,(GlaxoSmithkline-gSK)

| Augmentin solution- 250mg/smi | +

AmoxyL.in-capsul,500mg,(IRAQ-
H.D.I)

The results above indicate that good recovery of determinant for different company.
CONCLUSION
The proposed method was a simple and has a good sensitivity. The proposed method has advantageous over some of
the reported visible spectrophotometric methods with respect to, reproducibility, precision, accuracy and stability of the

colored dye. The proposed method is suitable for the determination of Amox in pure form and in its formulation
without excipients interference.
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