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¢ —— a
{ in pharmaccutical formulation without interference from

fenoterol  hydrobomide  was  kindly provided by

Bochringer, Ingelheim, Genmany .

| MBTH solution, 0.4% w/v and 3107 M (0.106%)
colutions in distilled water were freshly prepared.
Sigma (LISA):

5 Ferric chloride hexahydrate solution 0.4
dictilled water. (Merck Germany):

1 4-Aminoantipyrine (4-AAP) solution, 0.1
32107 M (0.0203% w/v) in distilled water was
freshly prepared obtained from Aldrich (USA).

4. Potassium  dihydrogen phosphate, 0.05% aqueous
solution. (Mcrck-(icnn:my).

5 Potassium ferricyanide solution 0.1% wiv was
freshly prepared in distilled water from Aldrich

USA.

3 Standard Drug Solutions :
Solutions of 1 meml” were prepared by dissolving

100 mg of fenoterol hydrobromide in distilled water in
a 100 ml volumetric flask and diluting to volume. The
solutions were stable for at least 48 h in a cool (4°C)
and dark place. Standard solution were prepared by
diluting the appropriate volume of stock solutions
with distilled water to give concentrations mentioned

in table (1).

% wiv in

% w/v and

4 Pharmaceutical formulation :
| Berotec” tablets  from Bochringer  Ingelheim
2.5 mg

ach tablet labeled to contain
(Batch No 216117).
from Boehringer

ral inhalation each
tain 200 pg fenotenol

company ¢
fenoterol hydrobromide
2. Berotec®  metered aerosol
Ingelheim  company for o
metered dose is labeled to con
hydrobromide (Batch No. 11 5801).

5. General Procedures
5.1 Procedure using MBTH : )
Appropriate  volumes of standard solution I
concentration range 4-12 of fenoterol were placed in
10 ml volumetric flasks, with the appropriate volumes
of the reagent 1ml 0.4% MBTIH solution and 2ml
0.4% ferric chloride. mixed well, stand for 10 min at
room temperature, diluted to 10 ml with distilled
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T e al roum tfemperiture and complete (o 10 m
it "'”“;"':'H Measure the absorbance at 528
with dishitled waler, H " banee 1t 02
s apainsta blank  which ]\\.xls. prey
‘ s drug, Table (1).
simultancously omitting the drug, Ta (1)

5.3 Procedure for pharmacentical preparations
for fahlets ¢

5-'_‘{1\_!"""3{ '(:l'blt‘lﬁ wars wcighf“l- fincly pnw:lcl'cd‘urlul’

a portion of the powder equivalent l()‘.ZS 'm-g t;qul!:t.‘

drup were taken into a 25 ml \’l)ll}lllclll(.‘ ﬂdhk. : a .t.

up to valume with water, shake for 15 minutes then

filter, Analyze the solution as described above

(Tables 4, 5)

5.3.2 For acrosols

Shake the acrosol container then place its mouth-
picce under 80 ml of water in a 100 m! beaker and
spray 25 metered doses. Aller mixing, transfer to a
100 mi volumetric flask and make up to volume using
water, Shake for about 15 minutes then filter. The
methods were continued as mentioned above:

An additional check on the accuracy of the proposed
method, tecovery experiments were performed by
adding known amounts of drugs (o already analyzed
pharmaceutical preparations (Tables 6, 7).

0. Mechanism of reactions

6.1 Reaction using MBTH and 4-APP :

The proposal methods depending upon the presence
of phenolic groups in the tested drugs, so MBTH and
A-AAP in presence of ferric chloride and potassium
ferricyanide respectively were loses two clectrons and
produce electrophillic intermediate which is the active
coupling species "9 ¢ g suggested that the
intermediate undergos electrophilic substitution with

the drug. Molar ratio study showed that the drug
interact with MBTH and 4-AAP in ratio 1:1 (Figs s,
10),

The absorption spectra of the colored reaction
product at the optimum conditions recorded in {he
general procedures showed a characteristics p—
485 nm and ., 528 respectivly (Fig. 1)

1. Stiochiometry of {he reaction ¢

Job's method of contineous vanation was applied, A
series of standard solutions of (fenotero] “3x193 M)
Was transferred into 10 ) measuring  flasks,then
MBTH solution (3x10™ M for methog (1) and 4-AAP
solution (3x10? M) for meth

od (2), solutions were
added in comple

mentary proportions of tota) volume

of 2 m! (from 041 to 140 inclusiye s each y,
with the reported volumes of ghe, rca..l § feateg
complete reaction, the absorbance v, mc;::mﬂ. Mg,
appropriale: Ly, against a blang p’cparc;]urq 4 th,
cously omitting the drug, Sm’“’tan_
RESULTS AND DIsc
The spectra of the coloureq
drug and  the corresponding reagent iy gy of
methods were shown in Fig, (D). The Specty ¢
reaction products show characterigic 2 of g,
and 528 nm for methods (1) ang ) rcs’l,;zc:lilv 485 1,
experimental condition were o €ly. ]

. ly.
tablisheg  The
the different parameters, by Vary,

USS]()N
€action

I Method (A) using MBTH -
Various parameters affecting the Teaction
obtain the most intense and stable color

by varying one parameter while the others were 1

' S
constant concerning to the amoypg of MBTH
1.1 Effect of MBTH concentration -

When different volumes of 0.4% MBTH solug
were added to a fixed concentration of drug llon
was found to be sufficient for maximym ,mln- !
intensity. Increasing the Teagent volume iy decreagr
the colour intensity (Figure 2). ¢
1.2 Effect of oxidizing agent ;

Different oxidizing agents were studied
ferric  chloride, iron (1) ammonium
potassium per sulphate and hydrogen pergy;
chloride was used as j gave
development of the col
concentration of ferric chl
found that 2 m} of 0.4%
intensity (Figure 3).

such ag
Sulphate,
de, ferric
the  maximum
oured products, Various
oride were studied, It was
FeCly gave maximum color

1.3 Effect of sequence of addition :

It was found that addition of drug solution followed
by reagent solution then oxidant solution is th

scquence for the determinati
bromide.

€ proper
on fenoterol hydro-

It was found that standing for 10 min at room
lemperature were optimum for maximum absorption
intensity of the colored product (Fig, 4).

The intensity will be slightly decreased with the
time increase.

2 Method (B)Using 4-AAP: .

The volumes of 4-AAP was studied by “‘C”S“nfn?
the absorbancies at the specified wavglcngd; :;e
solutions containing a fixed concentrauonl ?/ e
studied drug and varying the amount of 0.1 i:nsi“’
4-AAP solution, 1ml showed maxium colour e
(Figure 6)

2.1 Effect of oxidizing agent : » ’

Several oxidizing agents were 1n\'est{§ale pomsmm
ammonium sulphate, hydrogen Peroxli:’ ammoni™
dichromate, potassium chromate, ‘j’f‘“m forricyant 2
sulphate, potassium periodate, PotﬁSbe ide suceeede
and ferric chloride. Potassium ferricyan

d eg. ino?
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(he oxidation process and stable colour.
Ironnlhc volume of potassium ferricyanide was
soduce a  proportional increase  the
gill to 2 mi will give stable colo_ur (Flg.' 7).
{ from (Fig. 8) that 1 ml of polassulum

drogen phr)sphutc is approprmlc for the lc?ctloll
dlh}m: fume would not increase the absorbance
larget ‘-lr)l'.. (ime required for complete reaction of
wkm-r. ] \::m found to be 10 min, longer times caused
;;?::,l:[;ocicc1'casc in absorbance (Fig. 9).

to peris
[nereastng
found 10
nbsorbancc
ot s eviden

ic relationship : .
tion of Job’s method (Fig. 5 & 10)
t with MBTH and 4-AAP in

3 gtoichiometr
The investigatio!
showed that drug inferac

atio 1:1. . L
mi)l:dcr the specified reaction condition, linear

ere found between the abosrbance at

cclations W
;22011111 for method A using MBTH and absorbance at
g;s ym for method B using 4-AAP. Beer’s law limits,

Sandel's sensitivity regression. The results were given

in (Table 1). -

4. Quun(iﬁcnliml. sensitivity, Accuracy and Precision :
A linear correlation was found between absf)rbancc

and concentration at specific Ay for reagenls. in range

in table (1). Intercepts, slops for the cahbx;atn_on data,

molar absorptivities, coefficient of variation an'd

Sandel’s sensitivity for the cited drug were shown in

Tabel [ Anal

hydrobromide using MBTH method (1) and 4-AAP method (2).

table (). The proposed methods were applied for the
analysis of fenoterol hydrobromide in tablets and
aerosal (Tables 4-7). Statistical analysis of the results
obtained by the proposcd methods and the official
BP*” reference method was done using student’s (t-
test) and the variance ratio (F-test). The calculated
values didn’t exceed the theoretical one, indicating no
significant difference between the compared methods
(Table 8-9). The proposed MBTH and 4-AAP
methods are reproducible, accurate and precise need
no special apparatus, determines low concentrations in
comparison to the reference method. The recovery of
the drugs was also tested by the standard addition
method (Table 2,3) & pharmaceutical formulation
tablets and acrosols (Tables 4-7) were found to be
almost quantitative.

CONCLUSION

The proposed methods arc rapid , simple and
accurate. Thus it's recommended for direct
determination of the cited drugs in pure and in
pharmaceutical formulation without prior separation.
Furthermore, the results obtained were encouraging to
use the proposed methods for the determination of the
cited drug in pharmaceutical formulations.

ytical parameters and Statistical data of regression equation for the determination of Fenoterol-

Method (2) using

Ly M

Analytical parameters and Statical data Method (1) using MBTH 4-AAP
Lincar rang Beer's Law ug ml”! 4-12 10-20
485 528

Reagent used

1 ml0.4% MBTH

1 ml 0.1%4-AAP

Oxidising agent 2 ml 0.4% FeCl, 2ml 0.1% K;3Fe(CN)g
Other Reagent - 2ml 0.05%KH,PO,
Temperature C* Ambient 25 C° Ambient 25 C°

Diluting solvent

Distilled Water

Distilled Water

[ —————
Time For complete reaction (min) 10 i
Regession Eqation: 0.00199
L J 0.99920
Molay absor “-r,~ . g 0.99964 10
' ‘S:mdell‘ls Slo “.“,),L s “2 b ”: b IO-:
/\::,?]:;h x { :#ﬁl‘.'!?’.l‘lﬂm z 4 8x10" 1.202%10
o el “ U‘f unknown concentration nug ml”
19
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Table 5: Determination of

- VI'H .'!,.-_:t-i 4-AAP method 2) cmk.c:r:[ .
Table 22 D Aermmation ol Immmnl using! MI w L,w T 1 A ). am“s Uy
nl;h B ¢ —— ]:ll\u]x_\ Adc clq l-ounl( B Ny
method ()T ory Yo ug m ug m ug ml’ ecoy
Taken ug ml | Found ug mi' | Recovery 5 5 10.2 Yy,
v ‘——-""_-—_—_‘_‘——'—-—'-‘ - L
e 990 | loig
i J___,“_;}ﬁ#”"ﬁﬁﬁr# 5 7 12.3 m
— 4.0 T = 3
L \V:-;w---'“““(”.ﬁl“———“ 100.16 5 9 13.95 _MI\O
) . | iy
s (I LR N (R 5 T I
RTINS B,y e 008 79,
ey s L — .56
_,_,I_:]‘_(”__w._—‘ﬁﬁ)————« 99.77 5 15 20.2 T
““"Tﬂi“_""_‘—-lﬁ?)'g"— 99.99 Mean - - 100,855
—o 1201 | 99.81 N - -] 13
\-l—m——-————-“‘ 09.95:0.348 - 6
— | 5| v - - 1383
\,' - 0121 S.D == nnd 1132
D : 8‘333 RSD | - - L2
. N B
— . Table 6: Determination of Berotec® aprme———
‘Table 3:  Determination of fenoterol using 4-AAP suogested MBTH method (1). Totec™ aeroso) Using
method (2). Taken | Added | Found
= : erv . Recovery
“l';‘ 5“:'1'.\ :‘1: 1:;‘11(1 Rccg/:'er) pgml” [ pgml” | pgml' ccg: ery
10 10,1 101,00 1 2 2.95 9833
11 10.98 99.80 1 4 5.1 102
12 12.05 100.40 1 6 77 _ ]
13 13.07 100.50 : IOL
13 13.99 99.92 ! 8 9.1 101.1
16 16.04 100.25 1 10 10.99 99.90
7 11 N
0 19.07 100.36 Mean | - = 100.83+ 1439
20 19.99 99.95 N - - 6
Mean - 100.216= 0.368 \Y% - - 2.073
N -- 10 S.D -- -~ 1.439
\Y -- 0.135
SD = 0.368 RSD] = - 1428
R.S.D -- 0.368 S.E -- - 0.588
S.E -- 0.116 Table 7: Determination of Berotec™ aerosol using
Table 4:  Determination of Berotec® tablets using suggested 4-AAP method (2).
s?uncsted MBTH method (1). Taken | Added Fo""‘-’l Recovery
Taken | Added | Found Recovery pgml™ [ pgml | pgml Yo
pgml™ | pgml | pgml %
2 4 6 10.1 101.0
-- 1.95 97.50 2 1 Y
2 3.98 99.50 y 193 :
2 1 6.01 100.20 10 13.90 99.3
2 7.98 99.75 4 12 16.2 101.3
2 10.10 100.10 4 14 18.3 101.7
2 10 12.03 100.25 B 16 20.2 101.0
Miﬂ" - - 99.55+ 0954 Mean | - - 100,05+ 0887
. - - 6 N = 6
A% = —
. - 0.910 v » » 0.782
R - 0.954 sD | - - 0,885
L - - 0.958
. - R.S.D - . 0.879
SE ) - - 0389
SE - - y

20
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e with relct

sugrested method (1) MBTH

and method (2) Using J-AAP

g RS g e ——
ks S i Method 1 using Method 2 tx\mm“\“‘\ﬁ‘
fem MBIH , Official R D
U RS 1.1 11) . S CAAL teial B method
vl 29 0% 100216 —
Mean 1 - - 100,22
grm—" H Q 1
: | ) 10 — ]
R B ¢
— ! 0.121 IR RE
LIS v 0.0915
R ().248 ) 36N —
Sacd e 0.302
gy | EEEN | 168
R‘~i‘..‘._- | 0,34 | 03068 0123
TR ! 0116 E 0
. SE 2 n 166 0.301
o 5 2418477y 0.125(4.77)
P F | 1.322 (5.0%) 1.475(5.0%)
{ e ="

Table 9:  Deternunation of pharmaceutical formulation using suggested me

ference thod®”
AP compared with teference B.P method™™.

thod (1) MBTH and method (2) 4-

Prodygy 'or e Abso"lnlim\ Spectera of the reaction
2y erol using MBTH (method 1) Amax
::"]P"O{l spectera of the  reaction
ol Using 4-AAP (method 2) Amax

Prodygy -
My O

;llcm l mlmsi‘:l;\.:.:‘:h"d M Pmpmf\:\\l_l;hml ) Official B.P Method @V
| Mean %o Recovery 99.55 100.85 100.33
{3 N 0 6.000 )
f \ariance 0.9] 1.282 0.570
! % S.D 0.954 1.132 0.752
E 'S.E 0.389 0.462 0.252
CF [Rsp 0.958 1122 0.752
; 1 0.5% 2.008 (3.37) 1.189 (3.37) -
| ¥ 1.596 (4.82) 2.249 (4.82) -
i lem Pl‘()pl)sl:(:[;\’ll‘;‘:llod (1) l’ropos:c-l:i\l:r;:hod (2) Official B.P Method
Mean % Recovery 100.83 100.65 100.28
RN 6 6 9
¢ [Variance 2.073 0.782 1.846
W SD 1.439 0.885 1.358
S OSE 0.588 0.361 0452
- RS.D 1.428 0.879 1.355
t 1.139(3.37) 1.229 (3.37) -
o 1.123(4.82) 2.360 (4.82) -
0.350
.;mi o 0.300 /\\\
. N g 0.250
i "/ \ £ 0.200
3 IR S 0.150
< a:‘u! & \ '5
B - 0.100
Bk o 0.050
me Voo 0.000
0 ml MBTH

Fig. (2): Effect of volume of MBTH on the reaction

of fenoterol
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c
z ().300
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Fig. (3): Effect of volume of ferric ¢hl

alkiny

0 [ 2 3

ml Ferric chloride

reaction of fenoterol using MBTH (method 1)

0.600

Absorbance

oride on the

0.400
0.350

o

<9

=

«

K=

S

3

«,
0.100
0.050
0.000

— ]

0 0.5 ]

15
ml 4-AAP

Fig. (6): Volume of 4-AAP on the reaction of

fenoterol (method 2).

600

Absorbance

]
0.500 500 -
0.400 400
300
0.300 200 -
0.200 100
0
0.100 9

0.000

0

fenoterol using MBTH (method 1)

0.400

0.300

0.200

Absorbance

0.100

0.000

//‘\"**——-0—-‘

0 ] 2 3 4
Volume of potassium ferricyanide (ml)
10 20 30 40 Fig. (7): Effect of volume potassium ferricyanide on
Standing time (min) g;e reaction between fenoterol using 4-AAP (method
Fig. (4): Standing time {min) on the reaction of
0.500
3 0.400
= 0.300 -
[
2 0.200 1
<
0.100 -
0.000
0 1 2 3
0 0.5 1

Fig. (5): Determination of the stoi
reaction between
M) MBTH by con

V1/V1 +Vv2

linuous variation method,

tion o chiometry on the
(3x10° M) fenoterol and (3x107?

ml potassium dihydrogen phosphate

F?g. (8): Effect of volume of the potassiu®
dihydrogen phosphate on the reaction be
fenoterol using 4-AAP (method 2)

pween
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1. No. j ]‘]" cT

Jags
vol =

]

(.40
0,330
0,300
p.250
0.200

p.i50

Absorbance

0100
0.030
0.000

0 10 20 30 40

The reaction time (min )
Fio. (9): Reaction time (min) between fenoterol using
4-&-\[’ (method 2).
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