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ABSTRACT

Two simple. sensitive,
one {
measured al Jomax

The secon

polassi
against reagent bla

422nm against reagent blank.

rapid methods for the determination of terbutaline i i ‘

. 2 . B alme in pure and in dosage fi

A) is based on condensation with sodium cobaltinltrite in aqueous acetic acid solution thc%0lg;;n:f?trl::tdcevcm]p(:d' The firs
¢ complex product is

d method (B) is bascd on the reaction of the drug with 4-amino antipyrine (4-AAP) in Pfcslence of buffer solution of
solution o

um dihydrogen phosphate and oxidising agent potassium ferricyanide. The produced ¢ i
! Xi ’ : olou a8
nk. Appropriate conditions were established (o obtain maximum sensitivity, TSI B e 30

. (W S thods obey Beer’s | i g
The 1wo proposed me Y r's law over concentration ranges of 4-40pg ml™' and 10- 50pg ml”! for A and B

rcspecti\'cly.

The apparcnt molar absorptivity and sandel sensitivity for method A is 4.070 x 10° Lmol" cm™ and 1.348 x10° ug

e, while for method B is 0.6 X 10° L mol" em™ and 9.14 x10%ug em2.
The detection and quantification limits are calculated. The developed methods are applied successfully for the determination of
(erbutaline in pure and in pharmaceutical formulation without interference from common excepients. ?

INTRODUCTION

Terbutaline  bis[(1RS)-1-(3,5-dihydroxyphenyl)-2-
[(I,I-dimclhylclhylamino) ethanol] sulphate is a
selective beta-adrenoreceptor stimulant, with selective
pronchodilator action. It is more selectively acting on
the Brreceptors of the trachial and bronchial smooth
muscles but its effect is relatively weak on the 5
receptors of the heart; therefore palpitations seldom
occurs"

The official method for determination in British
pharmacopoeia® is a non-aqueous assay the end point
is detected potentiometrically. Several analytical
methods are available in the literature for its
determination, these methods include
spectrophotometric,®'” ion pair HPLC"" liquid
chromatography'" capillary eltecrtrophoresis'"? and
flow-injection analysis"'", However, all these methods
ae  costly, tedious time consuming. Two
spectrophotometric methods for determination of
lerbutalipe in pure and in their pharmaceutical
Preparations without prior extraction by simple, rapid
2:d f?)erlecli.ve: assays are described. The mcl!mods ba_sed
cubam:i:tgon of colour complex either with sodium

nte or with 4-AAP,

| EXPERIMENTAL
- Apparatus:

Shi )

\\m‘h:lgadzu 260-UV recording spectrophotometer

oy mm matched quartz cells was used for all
Toance measurements,

2 Materiyg and reagents :

All ¢ .
SUIVemshe. chemicals were of analytical grade and all
4 Py ;\‘C.re of spectroscopic grade :

. (f'bllla.hne sulphate was supplied kindly by
0. Giza, Egyp).
n o . :
and 3xlc(o.?al“mlrnc solution (Sigma USA); 1%
Water \v-} M (0.121gm%) solutions in distilled

ere freshly prepared.

/\Cet' .
: IC aci : , . , _
Water | (Adwic); 6% viv solution in distilled

d) 4-aminoantipyrine (4-AAP) solution, 0.1% w/v
and 3x107” M (0.0203% w/v) in distilled water was
freshly prepared from material obtained from
Aldrich (USA).

e) Potassium dihydrogen phosphate solution, 0.1%
w/v aqueous solution.

) Potassium ferricyanide solution, 0.1% w/v was
freshly prepared in distilled water and supplied
by Aldrich (USA).

3. Standard drug solution :

Stock solution of Img ml' were prepared by
dissolving 100mg of the drug substance completed to
100 ml bidistilled water. The solution was stable for at
least 72 h if stored in a cool and dark place.

4. Pharmaceutical Formulations :

The following commercial formulations were
subjected to the analytical procedurc (a) Bricanyl
tablets®(CID Co., Giza Egypt), each tablet labelled to
contain 2.5mg terbutaline sulphate. (b) Airony! tablet”
(SEDICO pharmaceutical Co. 6 October-City Egypt
each tablet labelled to contain 2.5 mg terbutaline

sulphate.

5. Procedures
5.1 Procedure using sodium cobaltinitrite:
Accurately measured aliquots conlainin.g fron.1 4to
40 pg ml! terbutaline sulphate were transferred into a
series of test tubes, then 1.5ml of 1% -?Od'“f“
cobaltinitrite solution and 0.3 ml of 6% acetic acid
solution were added, mixed well, heated in a water
bath for 10 min at 60°C. The mixtures were lh‘cn
transferred into a 10-ml cal‘ih'ratcd ﬂasks,'cgolgld:
completed to 10ml with distilled \v'._nc.r an .“1 ul
absorbance was measured at 422nm against reagen

blank (Table I, Fig. 1).

5.2 Procedure using 4-AAP:
10-50 pg ml* of lcybulnlinc s'ulplh;\nc’n\\\l'c:‘c(
transferred into @ 10-m! calibrated ﬂas?\‘ll‘f:]ﬁn\l !
0.1% potassium dihydrogen phosphate .\(: 'ulu |“.;Sium
0.1% 4-AAP solution and 2 ml 0.1% pold
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added. Mixed well, allowed

\ inhe & o1 Were
femncyanide solut « then drlnted

[ 10 1mm At foont femperanie

1o slam | o was
o Joml with distilled water, The "h'\m:":?l‘”lh]c‘|
measured at 490nm agamst a reagent blank {1

Iap 1)

utical formulation:

2.3 Procedure for pharmace
powdered and

Twenty tablets were weighed, fincly P
on of the powder equivalent 10 10 mg 0 Ll
acted with distilled water an
fltered. The residue was washed twice with distilled

Ie filtrate and the washings were collected in
(o volume

apoh
dre was weiphed, exti

Waler,
a 100 ml cahbrated flask, and completed ) !
ater. Aliquots of the solution were

with distlled w _
cd as

transferred into a series of test tubes and proce
directed in the peneral procedure.
RESULTS AND DISCUSSION

1. ¥or procedure using sodinm cobaltinitrite:

Terbutaline is a phenolic compound thatcan
readily react with sodium  cobaltmitrite producing
coloured product measured at 422nm (Ing. 1).

A q(15060) 5 "

This reaction reported by Feigl |n.w‘)lvn'd
heating the phenolic drug with sodium cobaltinitrite i
an aqueous acetic acid solution. The resulting 0-
Nitroso-phenol (1) i its tautomeric oxime form (1)
vields a colored chelate with cobalt 11 as described in

scheme 1.

OH
cay Bl “:: N R zem CH——CHIHEL®
[ | weo
lemn — [ a0
3 y o .
i . oM ’ I I H "'["'}-':
| e k ok lL ,;'a\'.‘fnv
‘i ] — r ’ [\ ‘;‘1'0"‘"_ il e}'] o
@k o R ©
1t o
[CONO,))" + 6H" = Co™ + 6HNO,
Different  parameters  affecting  the  color

development and its stability were studied. The effect
of different volumes of sodium cobaltinirite on the
color development was studied .(Fig. 2) shows that the
optimal volume of 0.1% sodium cobaltinitrite is 1.5m]
solution giving the highest absorbance.

Figure (3) shows that 0.3m! of acetic acid is
appropriate, a larger volume would decrease the
absorbance reading. The time required for complete
coupling of sodium cobaltinitrite was found to be 10
minutes, longer times caused the absorbance reading
to be unstable as shown in Fig. 5. In order to examine
the effect of temperature (he above mentioned
procedure was carried out at different lemperatures
(rt?nm temperature, 30, 40, 50, 60, 70 ... o 100°C
using - thermostatic  waterbath, (Fig.4) :

; shows that
maximum and constant absorbance was

obtained at

N

o0°C for  10min time of hcmin;;, T
sequence must be through addition of dry, "ty
sodinm cobaltinitrite solution then g, ac(-lljif‘s]u,”m‘
(he proper sequence for the determinaiy, o ar

fthe g, "
X ) the drye
The reaction between sodium Cobaltniy, -
(erbutaline was lincar at - 4-40 yg ! Conce € ang
range with the following regression equatiop
Ag  0.00433 + 000739 C

0.99991

Copg ml”! terbutaline

flraticy,

The molar ratio was studied using the con
yariation method"” (Fig. 6) shows that the
proceeds in ratio of 1:1. Therefore that (he r
may proceeds as shown in Scheme (1),

linUf)uS
Cactioy
Caclipg

Under the mentioned reaction condition, lineay
correlation were found between A at 422p, and
concentration of the studied drugs. Linearity range
molar absorptivity sandels sensitivity and rcgressigbn
equation analytical parameters are shown in table (] y :

2. For procedure using 4 - Amino Antipyrine;

The oxidation of 4-AAP with alkaline potassiyp
ferricyanide, loses 2 protons forming a neucleophilic
intermediate which undergoes condensation with the
phenolic moieties of the drugs to give coloured prodyc
(Scheme 2), Gasparic et al" used 4-AAP for the
spectrophotometric  determination of phenols. The
coloured product was measured at 490 nm (Fig. 1),

For optimization the reaction condition of 4-AAP
with the studied drug, several factors have been
carefully studied.

Scheme 2 :

o |
Cits A
! ~N Y
i, M i P
L‘J' _ ||~f Cu=() H;C——H/ =0
. OuwstiH I ! (] eH
Hl—C =C— "‘I_-TH_'HfiC-—C =C—HN —
1A4P) [INTERMECIATE] [oRUE)
s _
| ?ﬁOH
N CH_-CHa—HlE1
7 N\ 1 = — H—-M2—iE
R N Ry o R\‘
| -_
HiC — (= c —N‘z(_"?=0
RZ

Found maximum colour intensity was P"_"duced
using 2 ml of 0.1% 4-AAP (Fig 7) increasing ¢
reagent concentration slightly affected the cglor
intensity. The addition of 2 ml of 0.1% potss™
dihydrogen phosphate leads to maximum ab§°’pt’.3n
(Fig. 9). A volume of 2 ml of potassium ferricya™ ¢
solution was found to give maximum colour formatio?
(Fig. 8). Measurement of colour was done aftef ti0
min at room temperature (Fig. 10). The molar =7
shows that the reaction proceeds in ratio o
(Fig.11) -

- Common additives and excepients
Interfere, so the examined drug can be assayed
in their dosage form by the proposed method

dgid o
Jirectly
withou!
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qion  Of separation. The effect of
g { heating time on the formation of the
Coil:;ﬂex were studied. The reaction of
roceeds slowly at room temperature,
ratures cause  fading of lhq colour,
pance was obtained after 10min.

3107
tesuperafir®
t.o]ourt':fi t
m-humlmc p
her tempe

hig i
jmum absor

ma;] reaction between terbutaline sulphate and 4-
e

\p was lincar at 10 to 50 Hg ml” f:oncemration
v ith the following regression equation :
;mlgi‘&oo%z +0.01089 C
',fé.oogo? .

i aln
51:: i::rliiiir :);rli'ii]ried was found to be stable for at least
74 hours at room temperature.
Quantiﬁcatiun, sensitivity, accuracy and precision:

A linear correlation was found between absorbance
and concentration at specific Ay, for c‘ach .melhods
[Table. 1 ]. Intercepts, slopes ‘for the cahbr.alion data,
molar absorptivitics, coefficient of variation and
Sandel’s sensitivity for the proposed methods were
shown in [Table. 1-3]. The proposed _methods were
applied for the analysis' of tcibuta]me ,and. its
pharmacautical ~ preparation Bncany_l and Aironyl
tablets [Tables 4-7]. Statistical analysis of the results

obtained by the proposed methods and the official Bp
reference method” were done using student’s (t-est)
and the variance ratio (F-test). The calculated va
didn’t exceed the theoretical one,
significant difference between the compared methods
(table 8,9). The proposed sodium Cobaltinitrite and
4-AAP methods are reproducible, accurate and
precise need no special apparatus, determines low
concentrations in comparison to {he nonaqueous
method. The recovery of the drugs were also tested by
the standard addition method to pharmaceutical
preparation and were found to be satisfactory

CONCLUSION

The proposed methods are advantageous when
compared to many of the reported spectrophotometric
methods because of their higher sensifivity which
permits the determination of up 4 pg mli™'. The data
given reveal that the proposed methods are simple and
sensitive with good accuracy and precision. It can be
used directly to determine terbutaline sulphate without

prior extraction, the common additives do not
interfere.

lues
indicating no

Tabel 1 : Analytical parameters and statistical data of regression equation for the determination of terbutaline
sulphate using sodium cobaltinitrite method (1) and 4-AAP method (2)

Analytical parameters
and statistical data

Method (1) using sod. cobaltinitrite

Method (2) using 4-AAP

Linear rang Beer's Law

-1 4 - 40
ug mi

10- 50

)‘lzm m 422

490

Reagent used

1.5 ml 1% sodium cobaltinitrite

2ml 0.1% 4-AAP

Other Reagent

0.3 ml 6% acetic acid

2ml 0.1% K; Fe(CN),
2 ml 0.1 % KH, PO4

Temperature ¢ 60°C in water bath Ambient 25 C°
Diluting solvent Distilled water Distilled water
.\“_T*-&
Tnne'l«or complete 10 10
% 0.000932

i 0.000433 :

b 0.00739 S0090¢
Voo 0.99991 =2
AN absarntivigy 10
S‘-mfll"cm" Ly 4.0 70x10° 0.6
Sdnde|! S Sensitivie -2

eyt ePSitivity 1.348 x107 9.1410

Abs=53TT

" & where C is the unknown concentration in ug/ml
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Table 5: Determination of terbutaline in Bl‘icany]@
‘Table 2: Determination of ferbutaline using sodium Mgéi-AAP method (2)
? ;::)nllll‘i;;mlkc :\lLTlII(;(i (1) ] Taken Added] F()undI Recchry
— Taken Found Rec‘?\'t‘l‘)’ ug ml” pg ml’ pg ml’ %
| gt L 10 - 9008 | 9980
— 4.01 100.25 - _ 9980 ]
o4 ()")9 09.90 10 5 14.95 99.40
0 3
20 2002 100.10 10 25 35.10 10048
—5 |__250 100.04 10 30 399 9973
B L 1006 | -
30 wis | B0 10 35 45.2 100,62
36 35.98 99. 10 20 501 003
40 39.98 99.95 ~iean % - - 99.92+0
Mean - 100.0840.228 ean 7 92+0.520
N - § | N - - 7
S.D -- 0.228 AY -- - 0.270
R.S.D - 0.228 S.D - - 0.520
S.E - 0.080 RSD n . 0550
v - 0.052 ST - — 15

Table 6: Determination of terbutaline in Aironyl®

Table 3: Determination of terbutaline using 4-AAP _ : of t
o tablets using sodium cobaltinitrite method (1).

method (2):
Taken Found Recovery Takel'_‘l 34 Addelfll FO“llt_il ng Rec:)vcry
pg ml”’ pg ml” % ":1 pgm :“(])8 5 9/05
10 9.95 99.5 - D :
15 14.98 99.86 3 10 13.90 99.20
25 25.01 100.04 15 19.1 100.80
35 35.02 100.05 3 ;2 2235;928 100
40 39.95 99.87 . 100.88
45 44.90 99.77 4 30 33.98 100
50 50.10 100.2 4 36 40.2 100.61
Mean - 99.898+ 0,211 Mean % -- - 100.14 + 0.601
N - 7 N - - 7
S.D .- 0.211 \ - - 0.362
R.S.D -~ 0.211 S.D - - 0.601 |
A% -- 0.044 R.S.D - -- 0.601
S.E - 0.080 S.E. - - 0.227
Table 4:. Determination t?f lcrbuta]inf: in Bricanyl® Table 7: Determination of terbutaline in Aironyl®
;:;l;lets using suggested sodium cobaltinitrite method tablets using 4-AAP method (2)
. R e
. - Taken Added | Found Recovery
']ake:.l1 Added Found Recovery ml” ml”? " ! %
pg mi ug ml” 184 ml” Y —Eg_‘*s |18 5 9L9 5 —9-9—5”"”"
4 3.90 97.50 : 7
- 67
4 6 9.85 9916 5 10 14.95 99 S
4 11 14.95 100.45 5 5 20.1 100.55
4 16 20.10 100.93 5 20 252 100.8
: 21 25.2 101.42 5 30 34.97 99.91
4 26 30.1 100.76 5 40 351 100.2
; gz 35.95 100.15 S 45 502 1004
40. : e /
Mean % - 0.2 100.83 Mean % -- -- 100.147% 0440
< -~ |100.15%1.18 - 7
- o 8 - - / .
V _— N V - - —"_01.1_9/1'_’/"
5D . 1393 5 o
R.SD = = 1180 = = -
SH - 1178 R.S.D = ey
: = - 0417 SE. - T e
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.. Determination of terbutaline  using  sugpested
bl 4 8

- (2
qred with reference B.P method*,

method (1) sodium cobaltinitrite

and method (2) using

f:rl‘lcm sm\l]iltl:::(:(l)l(lil)]tlill:li:lr%(c Method (2) using d-AAP Official B.P methog®
%m 100.08 99.898 100.215
} 8 7
L\-‘""“ 0.052 0.044 :
" : 0.192
TB-'—" 0.228 0.211 0.438
RSD 0.228 0.211 0.438
SE 0.080 0.080 0.146
; 1.705 (4.77 3.98 (4.77) -
p 3.69 (3.73) 4.36 (5.05) -
i

Table 9: Comparison between suggested method (1) and (2) and B.P official 1
pharmaceutical formulation Aironyl tablet_and Bricanyl® tablets.

nethod in determination of

. C g ] Offical B.P |
tem Sodium cobaltinitrite method(1) 4-AAP method (2) method®
- Mean 100.14 100.147 100.05
z N 7 7 10
2 SD 0.601 0.440 0.327
2 Y 0.362 0.194 0.107
.‘.E R.SD 0.601 0.439 0.327
= S.E 0.227 0.166 0.103
t 0.407 (3.29) 0.595 (3.29) -
F 3.380 (3.37) 1.813 (3.37) -
Mean 100.15 99.93 99 .83
! N 8 7 10
Z SD 1.180 0.520 0.570
. v 1.393 0.270 0.325
z R.SD 1.178 0.520 0.570
<]
‘:‘ S.E 0417 0.196 0.180
=t 0.799 (3.285) 0.491 (3.29)
— 1 _F 4.280 (5.050) 1.203 (4.10)
04 3
93 L 0.700
: :n 1/_\ . 0.600
g? & / ; ‘\\ 3\ 3 0.500
37 / 2/ '\\ Y & 0400
S0 B = 5 .
<. y . | 2 0300
5 / ’ \ < 0.200
I ™~ 0.100
o L] 0.000
N ' ; 0 I 2 3 4 3
30 400 5 e - _—
X TV o W, B b Sodium cobaltinitrit (ml)
Fig (l) Wavelen3m (nm) -
R AL O Y . ) f volume of sodium cobaltinitrite on
Wit So‘gpllon Spectrum of terbutaline sulphate Fig. (2)'. Effe;:t;bma”“e sulphate
g, ‘)SO"“T.'_ cobaltinitrite Amax 422 nm. the reaction 0
Wit 45‘/’&’; Spectrum of terbutaline sulphate

Amax 490 nm .
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@ /,
'/
0 800 S
/
/
Poowma | - ‘
% \_——0\ i
8 | >— H
i

5 0300 | |

0200 ‘

oue |

oo E 02 04 05 o8 1 12

Valume of acetic acid  (ml)

Fig. (3):Volume of 6% acctic acid solution on the rcaction
of terbutaline sulphate and sodium cobaltinitrite

07 ¢ e i
06 |
| H
05 i
04|
03 l !
02 ! !
| i
0.1
0 —
0 20 40 60 80 100 120
Temp(c)

Fig. (4): Effect of temperature on the reaction of terbutaline

sulphate and sodium cobaltinitrite

0700

0620

0.500

0400

0300

Absorbance

C200

0100

1000 &
0 b} 10 15 20 25 30 k)

Time of heating (min)

Fig. (5): Heating time _on the reaction of terbutaline
sulphate and sodium cobaltinitrite

0800 r— o
I 1
0500 |
1 |
o 0.400 | ;
2 i |
£ 0300 :
g | |
& , i
<0200 | i
0.100 ‘ l[
0.000 L—M. .
M
0 02 04 06 08 1

VaVasvh

Fig. (6): Determination of the stoichiomet

M) terbutaline
rite by continuo

ry on the reaction
sulphz;tc_ and (3x1Q3 M)
Us vanation method

Fig. (7):

30

0700
0600
0500
0400

0.300

Absorbance

0.200

0.100

0.000

0.700

Effect of volume of 4-A
terbutaline sulphate

1\.\‘
25 3 35

1 15

2
Volume of 4-AAP (mi)

AP on the reaction of

0600
0.500
0400
0.300

Absorbance

0200
0.100

0.000

Fig. (8): Volume of potassium ferric
between terbutaline sulphate and 4-AAP

0.350

0.300 {

0.250

o
N
=1
=]

o

Absorbance
a8

0.100

0.050

0.000

05

0.5

-_
1 15 2 25 3 35
Potassium ferricyanid¢ml)

yanide on the reaction

e

1 15 2 25 3 38
Potassium dihyrogen phosphate  {ml)

Fig. (9): Volume of potassium dihyrogen phosphate on the
reaction between terbutaline sulphate and 4-AAP

0300

Absctbance

0.200

0100

0.000

Fig. (10): The reaction time between terbutal

and 4-AAP

W
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nom T }
0.500

20400

ce

0.300

Absorban

0.200

2100

0600

0 02 04 0.6 08 1
VaVarVh

Fig. (11): Determination of the stoichiometry on the
reaction between (3%10” M) terbutaline sulphate and
(3x10° M) 4-AAP by continuous variation method
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