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Abstract

This work involves an introduction about the derivative spectra, uses
and an application for the quantitative determination of some selected

pharmaceutical compounds:

Part I: Corticosteroids and Neomycin:

The zero order UV spectrum of pure betamethasone valerate, was
recorded and showed an absorption peak at (242)nm, with &max
(14800)lit.mol'.cm™ and Sandell's sensitivity (0.0322)mg/cm?, the plot
of the measured absorbance versus the concentration results in a straight
line obeys Beers-Lambert's law within a concentration range (1.9-
47.7)ug/ml, with R*=(0.9996), RSD=(1.443)%. The UV derivative
spectra first, second, third and fourth orders were measured. On
comparison, the UV fourth order derivative spectra was the most reliable
technique for determination of this compound. The LOD and LOQ were
0.174 and 0.580pg/ml respectively. The method was precise and
accurate (mean recovery 100.46% and RSD less than 2%). This method
was applied to pharmaceutical formulation and the results coincides with
the original contents of drug and with the results of the standard method
mentioned in British pharmacopeia according to t and F calculated
values which were less than experimental values that proved there is no
significant differences between two methods.

The zero order UV spectrum of pure betamethasone sodium
phosphate in distilled water was measured, and showed an absorption
peak at (242)nm, with a molar absorptivity (emax) equal to (13300)lit.

mol'.cm™ and Sandell's sensitivity (0.039)mg/cm?. The most reliable



technique for the quantification of pure betamethasone sodium
phosphate was found in the order of: 4" > 2" > zero > 3™ > 1%
respectively and thus the fourth order derivative UV spectra technique
was applied for the quantification of betamethasone sodium phosphate,
which shows a main positive peak in the region of A (230-250)nm, It was
used for the quantification through the plot of a measured integrated area
under this peak versus the concentration and result in a straight line
obeying Beer-Lambert's law within the concentration ranges (0.5-
41.3)ug/ml and R?*=(0.9995) with a RSD=(1.056)%. The LOD and LOQ
by the fourth order technique were calculated and found to be
(0.168)ug/ml and (0.559)ug/ml, respectively. The method has very good
accuracy and precision (the mean recovery was 100.395% and RSD less
than 2%). This method was applied to Methadin, Ophtamesone and
Methadin-N drops and compared with results of a standard method
explained in British pharmacopeia through the t and F tests which were
indicates that there is no differences in precision of the two methods and
their standard deviations results from random errors.

The zero order UV spectrum of pure dexamethasone was measured,
the spectrum shows an absorption peak at Amax (242)nm, with Emax equal

to (13500) lit. moll.cm™ and Sandell's sensitivity (0.029)mg/cm?. The
fourth order derivative spectra was the more sensitive technique than the
positive peak of the third order > negative peak of the third order =
second order > zero order > first order. The fourth order spectra of pure
dexamethasone solutions shows a main positive peak at (242)nm,
plotting the computed integrated area under this peak versus the
concentrations result in a straight line obeying Beer -Lambert's law

within a concentration range (0.2-36)ug/ml, with R?=(0.9997) and



RSD=(0.538)%. The LOD and LOQ were found to be equal
(0.179)pug/ml, and (0.598)ug/ml, respectively. The accuracy and
precision was examined and found to be very good precision and
accuracy (the mean recovery was (96.90)% and RSD% less than 2), the
method was applied to Dexon tablets and Dexon syrup and give good
recoveries coincides with original contents of these drugs.

The zero order UV spectrum of pure dexamethasone sodium
phosphate in water were measured, the spectrum shows an absorption
peak at Amax (242)nm, with emax equal to (13050) lit. mol'.cm™ and
Sandell's sensitivity (0.010)mg/cm?. The results shows that the most
reliable technique for the quantification of pure dexamethasone sodium
phosphate were in the order of: 4™ > 3t positive peak> 3" negative
peak> 2™ > zero > 1%, respectively and thus the fourth order derivative
UV spectra technique for the quantification was applied, which shows a
maximum at (242)nm, on plotting of the computed integrated area under
these main positive peak versus the concentrations of a series of
solutions result in a straight line relation obeying Beer -Lambert's law

within a concentration range (1.6-64)ug/ml, with R?=(0.9999) and

RSD=(0.869)%. The LOD and LOQ were found to be (0.172)ug/ml and
(0.574)pg/ml, respectively. The estimated recoveries and RSD% shows

that the method of a very good accuracy and precision (the mean
recovery ratio was (102.31)% and RSD less than 3%). This method was
applied to dexamethasone sodium phosphate injection and Neo-dexon
drops and give good recoveries coincide with these drug label contents

and with the results of the measured HPLC.



Part II: Trifluoperazine hydrochloride and Isopropamide iodide:
The zero order UV spectrum of pure trifluoperazine hydrochloride in
water shows an absorption peak at Amax (256)nm, with emax (55147)
lit.mol'.cm™ and Sandell's sensitivity (0.009)mg/cm?. The fourth order
derivative was the most reliable technique for the quantification of
trifluoperazine hydrochloride; it shows a main positive- peak with a
maximum at (256) nm. On plotting the computed height of this peak
versus the concentrations result in a straight line relation obeying Beer -
Lambert's law within a concentration range (0.4-16)ug/ml, with
R?=(0.9997) and RSD=(0.550)%. The LOD and LOQ by the fourth order
technique was calculated and found to be (0.105)ug/ml and
(0.350)pg/ml, respectively. The method has very good accuracy and
precision (the mean recovery was (101.08)% and RSD less than 3%),
this method was applied to Irallzine, and Stellasil tablets. Since the
isopropamide iodide coexist with trifluoperazine hydrochloride in some
selected pharmaceutical formulations, thus the quantification of
isopropamide iodide was accomplished by the same technique which
shows a main positive peak at A=(256)nm. The plot of the peak height
versus the concentration result in a straight line relation within the
concentration range (3-100)ug/ml, R?>= (0.9998), RSD= 0.841%. The
LOD and LOQ were (0.330)ug/ml and (1.100)ug/ml, respectively.
According to the subtractive-fourth order derivative spectra of the
mixture, the two components were determined simultaneously in Salabid
tablets and a good recoveries compared with titration standard method

mentioned in British pharmacopeia.



Part I11: Phenobarbitone and Pipenzolate methyl bromide

The zero order UV absorption spectra of pure phenobarbitone shows
absorption peak at (234) nm (which was determined after measuring the
third order derivative spectra), with €ma= (1800) Lit mol'.cm™ and
Sandell's sensitivity (0.129)mg/cm?. The plot of these absorbance versus
the concentration result in a straight line obeys Beers-Lambert's law
within a concentration range (2.4-108)ug/ml. The fourth order derivative
spectrum was recorded of pure phenobarbitone which shows a main
positive peak at Amax (240)nm, the peak height was plotted versus the
concentration and results in a straight line obeys Beer's-Lambert law
within the concentration range (0.6-36)ug/ml, R?> =(0.9998) and RSD
=(1.661)%, with LOD (0.509)ug/ml and LOQ=(1.697)ug/ml. This
method shows good accuracy and precision (the mean recovery 101.03%
and RSD less than 3%), this method was applied to Barbital and
Phenobarbital tablets.

Pipenzolate methyl bromide was determined by the zero order spectra
at (234)nm. Because that pipenzolate methyl bromide presence with
phenobarbitone in (Spastal drops). The plot of the estimated peak height
versus the concentration result in a straight line obeying Beer-Lambert's
law within a concentration range (1.6-72)ug/ml, with R*= 0.9998,
RSD=1.348%, LOD and LOQ were 0.569 and 1.897 ug/ml respectively.
This method has good accuracy and precision (mean recovery 101.68%
and RSD less than 3%). The subtractive-zero order method at (234) nm
used to determine phenobarbitone and pipenzolate methyl bromide in

drug mixture with recoveries coincides with drug label.



