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and consistent bioavailability
and a long terminal half-life of (13-20

drug is highly efficacious for the treatmeny
o . b)
of hypertension and glaucoma®®,

Reviewing the literature revealed that, only one
spectrophotometric  methog™ Was reported for the
assay of betaxolol in pharmaceutical preparations,
While all other methods reported for the drug, whether
in pharmaceutical preparations or in biological fluids
rely on the use of chromatography, viz, HPLCYD gq

s
chromatography®, capillary electrophoresis™®  gng
densitometry"",
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EXPERIMENTAL
Apparatus
The Muorescence intensities Were measured using
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a spectrofluorimeter (Jasco, mode] FP 6200-
equipped with Xenon arc discharged 1|
emission gratting monochromators an
cell at medium sensitivity. The apparatus was drives
by a Pentium 1V PC computer.
Material and reagents

A reference standard sample of betaxolo]

amp, exc

on,
dalem quarty

hydro-
chloride was obtained from Sigma Chemical Co
(St.Louis, MO, USA).

Commercial 1ablets, Kerlone® (20 mg betaxolo
tablet), (Batch = 23076) was  obtained from
Laboratoires Synthelabo{ e Plessis-Rebinson
France) and ophthalmic solution, Betoptic®
(containing 0.5 9% bey

axolo! hydrochloride and 0 01 »,
benzalkonium chloride), (Batch # 4AVMIB) was

obtained from laboratories Alcon (Rueil-Malmaison
Cedex, France),
Plasma was ob
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after g

tained from King Khalig U
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entle thawing,

niversidy
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A stock solution of betaxolol hydrochlonide (1}
/ml) in methanol was prepared,
The solution was found to be stable for one weak
Working standard solutions were further prepared b
dilution w ith the same solvent as Appropri

o
b
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Filter into 100 ml volumetric tlask. Wash the flask,
residue and filter with methanol and add the washing
o the same volumetric flask then complete 10 the
mark with the same solvent. Proceed as deseribed
under 2.3.1.

Determine the nominal content of the tablets using
either the calibration graph or the regression equation,
procedure for ophthalmic drops

Transter 2 ml of the ophthalmic solution (0.5 2¢),
saro 10 m! volumetric flask and dilute to the mark with
;u::h:.m* Appropriate dilution with the same solvent
was made and proceeds as described under procedure.
Determine the nominal content of the ophthalmic
lution using either the calibration graph or the
recression equation.

Procedure for spiked human plasma

fransfer Iml aliquots of human plasma spiked
with the drug into 2 ml Eppendrof tubes. Sonicate for
s min. Blank human plasma samples were processed
in the same manner using deionized water instead of
hetaxolol. Sep-Pak Cyg cartridges were conditioned
with 2 X 1 ml methano! and 2 x Iml deionized water
before applying the plasma samples. Care was taken
that the cartridges did not run dry. Blank and spiked
plasma samples were transferred into the cartridges
and vacuum was applied to obtain a flow of 0.5 ml /
min. After the entire plasma samples had been
aspirated through the cartridges, the cartridges were
washed with 2 X 500 pL de-ionized water.

The cartridges were then dried under vacuum for 3
min. All cartridges were eluted with 2 x 500 pL of
methanol and then diluted with the same solvent to
give the appropriate concentration. Measure the
fluorescence of the extracted solution at 275 / 305 nm.
Plot the fluorescence intensities versus the final
concentration to get the calibration  graph.
Altematively, derive the corresponding regression
equation.

RESULT AND DISCUSSION

The methanolic solution of betaxolol show a very
“’;’—k UV absorbance spectrum at 270 nm (g = 1.7 x
10 L Mole.cm™). As a consequence poor sensitivity
Will be achieved by conventional spectrophotometric
Mieasurements, and this problem is more aggravated if
E‘;:Gmpound needs to be estimated in biolc_;g_ical
4425 On the other hand, betaxolol solution exhibited
“:::e native fluorescence. Different media suc.h.as
cm‘wéfme‘hanoh 0.01M Hz.SO4, ethanol, qcetomtnle,
attem tzg" and  NN-dimethylformamide  were
=uon§- e As shown in table 1, the highest
g,erefm;"?e intensity was obtained in methanol,
shows th-e't‘:\:}s used throughout this slu_dy. Figure 1
e effect 'fpml spectra of betaxolol in methanol.

0 Ctaxoxo(: surfactants on the fluorescence intensity
100 g "'m])“aé studied by adding 1 ml (containing

_ sclutio}{i of each surfactant solution to the drug
2 % methanol. The results are abridged in table

2 Fro .
& n"; dthe table it is clear that, gelatine caused a

ecrease in fluorescence intensity. While f-

cyclodextrine, sodium dodecylsulphate and Triton-X
100, on the other hand, caused a negligible decrease n
fMMuorescence intensity.
Analytical performance

The relation between the fluorescence intensity
and  betaxolol  hydrochloride conccmmlnon is
rectilinear over the range of 0.1 — 1 pg ml™. Lincar
regression analysis of the data gave the following
equation:

R;=0.288 + 152.48 C.....r =0.9995

Where R is the relative fluorescence intensity and

C is the concentration of betaxolol hydrochloride in

ug.ml” with lower limit of quantification of 0.075 pg
-1
ml™.

The lower limit of detection was experimentally
determined (S/N = 2) and was found to be 0.025 pg mI’
" (8.1x10" M). Statistical evaluation of the regression
line. regarding standard deviation of the residuals (Syx),
standard deviation of the slope (S,) and standard
deviation of the intercept (S,), gave the following
values 5.64 x 107, 1.04 x 107 and 1.43 x 107, while the
percentage error is 0.25 %.

The small figures obtained point out to the low
scattering of the calibration points around the
calibration line""*.To test the validity of the method; it
was applied to the determination of an authentic
sample of betaxolol hydrochloride over the range
0.1-1 pg ml' (n =7). The results are in good
agreement with that given by the United States
Phannacopoeia‘”’ (Table 3).

Pharmaceutical applications

The proposed method was applied to the
determination of betaxolol in tablets and ophthalmic
solutions. The results obtained (Table 3), were in
agreement with those given by the official methods
adopting HPLC methods"™,
Common tablet excipients, such as talc, lactose and
magnesium stearate did not interfere with the assay.

Biological application

The high sensitivity of the proposed method
renders it applicable to the in-vitro determination of
betaxolol in biological fluids. Betataxolol was
succefully applied in spiked human plasma samples.
The assay involved the use of solid phase extraction
procedure for human plasma prior to fluoremetric
measurements.

The fluorescence — concentration plot is rectilinear
over the range of 0.3-1.2 pg mI™",

Linear regression analysis of the data gave the
following equation:

R;=0.830+174.375C ......... r=10.9991

Where Ry s the relative fluorescence intensity and C is
the concentration of betaxolol in pg mi™.

The between — day variation was also studied by
testing three different concentrations of betaxolol. A
summary of the accuracy and precision results is

given in table 4.
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After establishing the proposed applied (o ”.w' e
determination of spiked human plasma sunu‘\l.clh. 5
results are given in table 5, and seem to be quhl_v o
accurate and precise. Figure 2, shows the luoreseence
spectra of spiked human plasma.

Interference study .

Interference likely to be introduced cither from co-
formulated drug  (benzalkonium chloride) or co-
administered drugs (such as hydrochlorothiazide),
were Studied under the same experimental conditions
using methanolic solution containing 5 ;1gml". None
of the studied drugs showed any interference at the
wavelengths of betaxolol,

Effect of light on the stability of betaxolol

The effect of artificial daylight on the stability of
betaxolol was studied by measuring the fluorescence
intensity of 0.5ug m!" solution of betaxolol in
methanol at different time intervals for 3 hours, No
significant decrease of fluorescence intensity  was
observed. No significant change also was observed
upon exposing solution of the same concentration to
light emitted from Deuterium lamp; the rate of
decrease of fluorescence intensity was negligible, On
the other hand, upon exposing a solution of the same
concentration to light from Xenon arc lamp, there was
a significant decrease in the fluoreseence intensity.
This behavior is due 1o the high energy content of the
emilted light of Xenon lamp. This necessitates (hat-
the solution should be measured immediately and no;
left in the light path for more than few minutes,

CONCLUSION
A sensitive spectrofluorimetric procedure has beep
developed to provide simple, rapid and accurate
method for the estimation of betaxolol in bulk sa HI]'L'
and in pharmaceutical formulations. The meth r(rlmhw
be'en fully validated and is linear down 1o | 0 ¥ ) asl
with .goo’d accuracy and precision, A cor;1 ;‘U{ﬂ
cxfammauon of some pharmaceutical pre ’ ra'“vc
using the proposed ang the  officia) ey
demonstrated equivalent regylqs with iy
accuracy and precision, Th ol

; ¢ pre 0
the commercial :

clean —

Table 13 Effect of solventon the Nuoresee e,

, [
fntensity of betaxolol (360 ngml )

Fluoresence
Solvent | i““;m“:’
001 MILSO. _ 40,4
Methanol 56.0)
I:Z!l_m-x.l:)L_’_ R o 000
Acetonitrile ] 35.5
Chloroform | 334
NN-dimethylformamide | 32,5
Water _ 2.6

Data :n‘cTﬁuTu?cr;u;c ol 6 independent experiment,

Tahle 2: Effect of surfactants on the fluorencence
¢ R y .
intensity of betaxolol (360 npml”)

!
a
.
[

1

Fluoreseence
nrfactant
Surfactant intemsity |
No Surfactant 63
f-cyclodextrin A5
Giclatine 26
Sodium Dodecyl sulphate A9
Triton X 100 519 |
Each surfactant concentration was 100pgml”,
e ot ———————— .
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Table 3: Application of the proposed and official
methods to the anmalysis of betaxolol in pure and

dosage forms

Proposed method Official™ ]

thorm
o faken! Found | Recoven Recovery
Pure form | _{ng) | (pp) i"o) ("0)
[ 0.1 101000 100.62 100.21
[ 03 103014 | 100.48 99,98
P08 04991 99 82 100.75
0.8 10.7963 | 99.54 101.08
'. 1.0 | 1.0031 100.31 --
| |
Mean =C.V, 100,15 =040 {100.51+ 0.43
F 1.1356 (6.59)
t 1.3006 (2.3.6)
Kerlone
ltablets®
(20 mg 0.1 |0.1010 101.06 9998
hetanolol P05 1035078 101.56 101.93
tablet (.8 | 0.8038 100.48 100.75
IMean =C.V. 101,03+ 044 1100.89+ 0.80
F 3.3038 (19.00)
1 0.2711 (2.776)
;Bczoplic ® 01 01009 100.96 100.34
{Ophth.soln.| 0.5 }0.4977 99.54 101.07
[(0.5mg%. | 0.8 |0.7946 99.32 100.72
gbqu\olol)
Mean 2C.V. 99.94+ 0,73 |100.71+ 0.30
|I-‘ 5.922 (19.00)
it 1,702 (2.776)

C.V.: the coefficient of variation.

F: Variance ratio & t: the student's t- test and the
values between brackets are the tabulated values (P =
0.05)"*

Table 4: Accuracy and precision data for betaxolol in
spiked human plasma

! Actual | pecovery | Error | RSD
Analyte | concentration %) ) | )
pgm!”
Intra- 0.3 101.00 1.0 1.3
day * 0.6 9980 | 02 | 2.0
0.8 103.25 33 1.8
o 0.3 10281 | 2.8 | 45
day® 0.6 103.33 3.3 3.3
g 0.8 98.97 2.1 | 22

a is the mean basedonn=23
b is the mean based onn =6

Table §: Application of the proposed method to the
determination of betaxolol in spiked human plasma.

Amount added Amount found Recovery
( pgml") ( u:_’ml") (%0)
0.5 0512 0.0 1024
0.6 0.608 + 0.08 0133
0.8 0.792£0.110 | 99.00
1.0 1.052 £ 0.103 105.20
1.2 1188 £ 0.093 99.00
X’ 101.386
S.D. +2.322
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