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Simultaneous Determination of Salbutamol and Etofylline by Third Derivative
Ultraviolet Spectroscopy

R. GARG AND A. K. SHARMA,

Dept. of Phérmacy. S.G.S.I.T.S., 23 Park Road, Indore - 452 003 (M.P.)

Simultaneous determination of salbutamol and etofyiline using third derivative ultraviolet spectroscopy
with zero crossing technique is reported in this communication. Third derivative amplitudes at 233.8
and 303 nm were selected for the assay of salbutamol and etofylline in combination respectively. This
method showed good linearity and precision. The proposed method is successfully applied to the
combination of these drugs in laboratory mixture and in tablet dosage form.

ALBUTAMOL, chemically 2-t-butylamino-1-(4-
Shydroxy-&methyl phenyl) ethanol causes bron-
chial smooth muscle relaxation and thus relieves
bronchospasm'. Etofylline is hydroxyethyl theophyl-
line, axanthine derivative has bronchial smooth mus-
cle relaxant action and also has stimulant effect on
respiration. Salbutamol and etofylline in combination
induce bronchodialation and have been used in bron-

chial asthma and other branchopastic diseases’.

Salbutamol is official in I.P. and B.P. which de-
scribe non aqueous titrimetric assay procedure for
bulk drug and-column chromatography followed by

spectrophotometry for tablets?3,

Other reported method for salbutamol as a bulk
is colorimetry". Salbutamoi with terbutaline is as-
sayed by derivative spectrometrys"5 and with
beclomethasone’ by difference spectroscopy in tab-
let dosage form®. HPLC method was used in com-
bination with theophyllineg, bamipine'® and with
combination of ipratropium bromide and terbutal-
ine!!. The reversed phase HPTLC was used with
beclomethasone dipropionate'2, Etofylline is official
in 1.P. and B.P. wherein non aqueous titrimetry ‘314
is reported. Other reported methods are spectro-
photometry‘s'm, colorimetry17 and HPLC'®. For com-
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bination of salbutamol and etofylliing, only reversed
phase HPLC has been reported'®.” -

EXPERIMENTAL

A Shimadzu (Model UV-160A) instrument was
used for spectral measurement in 10 mm matched
quartz cells. Instrumental parameters were ; spectral
slit width-2 nm, scan speed-2400 nm/min., wave-
length range-200 to 350 nm and absorbance scale
setting an O to +2.5. Third derivative spectra was
recorded using an inbuilt data processing facility.

Distilled water free from any particulate matter
was used as a solvent. Salbutamol sulphate and
etofylline were procured and used as such.

Different dilutions of salbutamol and étofyl!ine
ranging from 0 to 60 ug/m! were prepared. Each
dilution was scanned in the uv range of 200 to 350
nm and converted to third derivative using key entry
7 (A)X24.5 nm) selected through experimentation.
Two working wavelengths, 233.8 and 303 nm were

- selected for salbutamol and etofylline, respectively.

Amplitude of each dilution was measured at these
selected wavelengths. A linear relationship was ob-
served between 5 - 27.5 ug/ml and 5 - 31 pg/mi for
salbutamol and etofylline, respectively.
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Fig. 1: Overlay Spectra of Salbutamotl (A)
and Etofylline (B)
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Flg. 2: Overlay Spectra of Salbutamol (A) and
Etofylline (B) In Third Derivative Order at key
entry 7(A A 24.5 nm)

- A mixed standard of salbutamol (11 mg) and
etolylline (12.4 mg) was prepared in a 100 m! vol-
umetric flask. Five different dilutions were prepared
using 0.5, 1.0, 1.5, 2.0 and 2.5 ml of the mixed
standard which were diluted to 10 ml with distilled
water. Each solution was analysed on an uv spec-
trophotometer as described in the linearity study.
Amplitude was measured and plotted against con-
centration to prepare a calibration graph (Analytical
data shown in Table - 1),

Twenty tablets were powdered. An accurately
weighed powdered sample equivalent to 2 mg of
salbutamol and 124 mg of etofylline was transferred
to a 100 ml volumetric flask, extracted with 10 ml
of distilled water for 10 min and filtered. The filtrate
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Fig. 3: Overlay Spectra of Salbutamol and
Etofylline at different Concentrations in
Third Derivative Order

was adjusted to 100 ml with distilled water. To 1 ml
of filtrate, 10 ml of solution A’ was added and final
volume was adjusted to 100 mi with distilled water.
The spectrophotometeric analysis of the resulting
solution was carried out using distilled water as
reference.

RESULTS AND DISCUSSION

The normal spectra of salbutamol and etofylline
are shown in figure - 1. Etofylline showed peaks at
273 and 210 nm. However, salbutamol also absorbs
over the same wavelength range with two peaks at
276 and 225 nm. Because of the extensive over-
lapping of the spectral bands of both these drugs,
coventional uv spectroscopic method could not em-
ployed for the determination of two drugs in mixture.
In the derivative mode of third order, spectra was
resolved (Fig. - 2). Derivative spectrum was found
suitable for the determination. of both these drugs.
The selection of wavelengths for the estimation of
salbutamol and etofylline was on the basis of zero
crossing method. Third derivative amplitude at 233.8
nm (zero crossing of etofylline) and 303 nm (zero
crossing of salbutamol) was selected for the esti-
mation of salbutamol and etofyliine, respectively. Fig-
ure-3 shows third derivative spectra of salbutamol
and etofylline at different concentration.

Linearity range of salbutamol was found between
5 and 27.5 ug/ml and for etofylline the range was
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Table 1
Analytical Data for (A) Linearity (B) Calibration Graph for Salbutamol
and Etofylline by Third Derivative UV Spectroscopy

S.No. Drugs ' Method Linearity Regression Parameter Correlation

: : range Slope intercept coefficient
(ug/ml)

(A) | ,

1. Salbutamol 3D233.8 5.0-27.5 0.0139677 0.008601 0.997325.

2. Etofylline 30303.0 5.0-31.0 0. 07_04724 -0.03215 0.999479.

(®) ' |

1. Salbutamol 30233.8 5.0-27.5 0.0653364 0.048550 0.989388.

2. Etofylline 3D303.0 5.0-31.0 0.0152744 0.006400 0.999140.

Table 2

Results for the determination of Salbutamol and Etofylline in Standard Laboratory Mixture and
Commercial Formulation by proposed Method and Recovery Resulls

Salbutamol Etofylline
Found sD Found SD cv
(%) (%)
Standard Laboratory 100.5 0.6545 0.5795 99.20 2.00 2.025 -
Mixture
Tablet Formulation 89.63 1.4960 1.5030 100.91 1.715 1.700
Recovery Results (%) 97.215 99.440

SD=Standard Deviation, CV= Coefficient of Variance.

5to 31 ug/ml. Regression parameters and correlation
coefficientfor linearity and calibration curve is shown
is Table-1. The parameters obtained were found
satistactory. "

The validity of the proposed method was studied
using a standard laboratory mixture and a marketed
formulation. The composition of the standard mixture
was kept similar to the marketed formulation (2 mg
salbutamol and 124 mg etofylline). Results are shown
_in Table - 2.

~

Recovery results obtained for the two drugs,
salbutamol and etofylline were 97.2 %, 99.4 %
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respectively, standard deviation ranges from 1.5 to
1.72 and coefficient of variance ranges from 1.5 to
1.7 for both the drugs in tablets formulation. The
developed method is found to be accurate, precise,
simple and rapid for the assay of a combination of
salbutamol and etofylline in bulk powder as well as
marketed formulations during routine analysis.
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