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A simple, rapid, selective and kzghly sensitive
colorimetric method for the determination of Zisopre-

naline (zeoproterenol) 18 described. The method de-
pends on the interaction of dimethoxydiquinone with
tgoprenaline sulphate under specified conditions with
the formation of a highly coloured product which has
a i gt 510 nm and apparent molar aksorpttvzty of

3.8 . Absorbance versus concentration is 1inear
, up to 6 mcg;ml No znterference 18 observed in pre-

- 8ence of common pharmaceutical adjuvants. The deve-

loped method ie applicable with almost completer re-

coverY for assaying isoprenaline in commercial pha-
. _ maceutical dosage forms without prior separation. The
proposed method id also recommended as stability in-
dicatin g assay for oxidative degradation involving
the Catecholzc function of zsoprenalzne.-

The offic1a1 USP XIX methodz* for theaanalysis of isoProte-

‘renol HC1 1nv01ves its. quant1tbve extraction from pharmaceutical
solutions or tablets matrix by ion-pair formation with bis 2-

. athylhexylphosphorlc acid in ether, followed by partltlon chro~-
matography of the solution through a suitably bufféred siliceoué*

earth column. The ascay procedure may lack precision because

" many important.variables such as tighteness of the columnn and
| rate of elution are not described. Further, the method 1is len-

- gthy and time consuming .
| ‘Both BP 19732 and NF XIV3emp],oy non spemfic colorimetric method for
the analysls of the title drug 1n tablets and aeroso sPray preparatlons.

.-The 11terature reveals a feW“methods for the analysis of 1aoprenalrne,

among these are. colorlmetrlc method based on the chelate formation between

the catecholamlnes and molybdate anion 4 ,another methods based on the reduction
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of 2, 3, S5-triphanyltetrazolium chloride and subsequent measure-

ment of the formazan at 485 qms. Welsh and Sammul6 reported on

the analysis of isoproterenol solutions using a modification of

L 7 L [ L
Helberg's fluromoetric assay for epincphrine. However, no de-

tails of the procedure were given., Prasad et 318 reported a

"flurometric method based on the fact that ieoprenaline in an

acidic buffer solution can be selectively oxidized to its

"

"chrome" deérivative, which subsequently cyclyzed in strong alka=-

line solution to the fluorescent "lutin" derivative. Watson et

)
al developed a GLC method for the quantltatlon of 1soprena11ne

in pharmaceutical dosage forms which depends on the reaction of the
dried residue of extract with an appropriate trimethylsilylating
agent, and the derivatives are eluted from a methyl silicone
column using temperature programing.

‘Dimethoxydiquinone (DMDQ) was observed in this laboratory
to be an excellent analytical reagent for the readily OX1d1qable

10 It was thought that such a reagent could

drug, ascorbic acid
be similarly valuable for the analysis of other readily oxidiz-
able drugs. Owing to the presence of catechol function. isopre=
naline is one of these drugs. So, in the presented work ‘the

applicability of DMDQ as an analytical reagent for isoprenaline

 is investigated. As a result of thir investigation, a rapid ,

accurate and selective colorimetric method for the determination
of isoprenallne 18 presented which is applicable to commercial

pharmaceut1cal dosage form w1thout prior separation.

EXPERIMENTAL

iiiiiiiiii

“Instrumentatlon -

"Spectrophotometer, Spektromom 203 MOM , Budapest, Hungary.

'Heterlals : IGOprenalipefsulphate, British Pharmaceopoeal grade

was used as the working standard. DMDQ was prepared according
to a reported procedurelg,-several crystallizations from dioxane
yielded an analytical saﬁple. All other chemicals used were

either pharmaceutical or reagent grades. Distilled water was

ugsed throughout,

{7
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Solutions

Buffer solution § pH 7 McIlvaine's citric acid-phosphate

. 12
‘buffer = diluted with water one volume to ten volumes.,

_ DMDQ salution : 0.05% of DMDQ in dimethylsulphoxide 1is
prepared. This solution is suitable for use within 5 hours.

- Isoprenaline solution : 50 mg isoprenaline sulphate are
~_.accurately weighed and trénsferred quantitively into 50 ml voiu~
; - metric flask, dissolved and diluted to volume with distilled
water. From this stock solution.appropriate dilution is made .

Assay procdure ¢ Into 10-ml volumetric flask, pipet successiv=
‘eily 0.5 ml of isoprenaline sulphate solution (100 mecg/ml), 2 ml
DMDQ solution, 1 ml diluted pH 7 McIlvaine's citric acid-pao: -
phate buffer. . M1x well after each addition and leave to stan
for exactly 1 minute, Add 1 ml 190propanol and dilute to
volume with dilute PH 7 McIlvaine's citric acid-phosphate buffer
.Heaaure the absorbance ‘at 510 nm against a blank prepared sim-
ilarly using 0.5 ml d1sti11ed water instead of isoprenaline
golucions. I | .
 Assay of isoprenaline in:pharmaceutical 'dosage forms
(a) Liquid_pteparétions ¢ Accurately wéigh an aliquot of the
liquid preparation into a suitable vblumetric flask. Dilute
with distilled water to obtain about 100 mcg of claimed isopre-
naline sulphate per ml of the prepared solutlon, and continue as
under assay procedure.‘~;
(b) Tablets : Welgh and powder 20 tablets. Transfer a quantity
of the powder equlvalent to about 25 mg of isprenaline sulphate
_;o 25-ml volumetric flask, Dissolve and dllute to volume with
&istilled water, E1ther filter and discard the filtrate or cen—
- trifuge in a centr1fuge tube for 10 minutes. From the resulting

clear solution a suitable dilution is made and continue as under

assay procedure._'& .
Recoverz‘exgeriment Add accurately weihhed amout of isoprena“
line sulphate to an:accurately weighed amopnt of the liquid pre-
paration or the powdered tablets equivalent to known weight of
isoprenaline sulphate in 50-ml volumetric flask, dissolve and
dilute to volume with distilled water. Continue as under Llig.otd

Preparations or tablets.
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Interferences ¢ The possibility of interference from pharma~

cutical adjuvant namely glucose, sucrose, lactose, starch ,

~acaccia, sOdium.metabisulphite, sodium-sulphite,-glycerol' .
and ethanol was studied through preparation of synthetic mix-
‘ture of these materials with isoprenaline and subjected to

analysis according to the proposed method

__'SEGCIflCltz to catecholic function | The proposed procedure :

‘'was applied to solutions of phenylephrlne. olrscz.prenallne and -
sample of isopr1e4na_1ine oxidized with 1odine to N-isopropyl ° .
noradrenochrome |

RESULTS AND DISCUSSION

Previous experiencee with DMDQ (I) showed the suitability

of tbié reagent as a sensitive colorimetric reagent through an
oxiuation reduction reaction in which the reagent is partially
reduced to the highly coloured "indigoid" form (II) , on the
expense of the oxidation of a susceptible molecule as in the
’case of ascorbic ac1d10 Catecholamine drugs'(III) owing to
their catechol function are very éuscéptible to oxidation WiEh
formation of the open chain quinone (IV) as an lntermedlate -
followed by the formtion of the respectlve amlnochrome (V) as a
final oxidation: productzs It is assumed that 1nteract1ng
DMDQ and such type of drugs could résult.in a stoichiomgtric oxi-
dation of the catechol function to form the quinonoid structure
and reductlon of DMDQ to form the hlghly coloured 1nd1301d Wwhich
can form the basis for a colorimetric determlnatlon of such drugs

To prove thls. isoprenaline was chosen as_agmodel of theselcate~1

cholamine drugs.
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Earlier trials to apply dlrectly the condition established
for colour formatlon on interaction of DMDQ wlth ascorbic ac1d10
to 130prena11ne proved unsatlsfactory as a very weak reacticn
occured . Trials to potentlate the reactlon through eppllcatlon
heat falled ; So, r1gerour 1nvest1gat¢0e to optlmlse reactlon
condltlons thtough study of varlous varlaeLes,.lncludlng solvent
‘used in preparlng DMDQ solutlon, pH of the reactlon medium, type'
" and concentratlon of the bufferlng system,'end-addltlon.of the
bufferlng system, and addltlon-ef waterfm156i51e nonaqueeus sOl=-
vents was conducted. ' |

Varlous solvents were used to make the DYDQ solution namely
diexane, dlmethylfprmamlde and.dlmethylsulphox1de. These solv-
ents affect the exfent and stability3of the colour-formed. Dim~-
ethylsulphoxide_was found to be the best solvent for DMDQ where
the fesulting solutionlis stable for 5 hours at room tempera-
-ture and the 1ntens1ty of the developed colour 1s greater 1in
presence of d1methy15u1phox1de. 0.05% DMDQ in dlmethYISulphOXIde
was found to be the most suitable concentratlon. ' |

Prellmenary 1nvest1gat10n%showed_that thearate and inten-

sity of colour formation is optimal at pH 7, At pHs higher than
this value the blank ligquid is coloufed repidly, while below this
value the reaction rate is adversely affeﬁ%ed; Different
buffers systems name1Y  phosphate buffer , ° gorensen's pho-
Bphate bufferzgand McIlvaine's citric acid-phosphate bufferzz ’
were tried to fulfll the pH requirement., However, precipitate
fecrmation was assoc1ated with the use of all these buffering :R
eystems. So, various dilutions of these buffering system rang-—
ing from one in two to one in twenty were inveStigated.r Most
satisfactory results'as'high colour intensity, higher stability
of the formed colour and absence of precipitate formation were
attained upon using McIlvain's citric azcid-phosphate buffer. It
is obvious from Table I?that dilution of Mellvaine?s citric
acid-phosphate buffer one in ten produces the highest colour in-
tensity, while Table II showed that pH 7 is the most appropriate
"pH for the reaction. However, it was found that the optimal
volume required from the buffer is 1 ml and the time required

for the reaction to reach its maximum 1s one minute and the re-

ached condition is then preserved by adding one nl isopropanol
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sefore completing the volume with the diluted buffer. The addi-
tion of isopropanol proved essential to keep the solution clear
and to prevent blank coloration. Larger volumes of isopropanol
resulted in a decrease of colour intensity, Solvents other than
iaﬁpropanol like methanol, ethanol, and acetone were less satis-
factory for this purpose.,

Dilution of the reaction mixture before spectrophotometric
measurmets has been tried with water methanol, propanol, 1isopro-~
panol, dimethylsulphoxide, and dimethylformamide instead of the
diluted McIlvaine's citric acid-phosphate buffer pH 7 , but it
was found that the latter gives most satisfactory results while
the formers yield non reproducible results and/or lower colour
intahnity . o

Under the established optimal condition, the interaction
of isoprenaline with DMDQ results in the formation of a reddish
violet coloured product which have absorption peak at 510 nm
(Fig. 1) and apparent molar absorptivity of 3.89 x 106 . The
absorbance versus concentratioﬁ 18 .linear up to 6 mcg isoprena-

line sulphate per ml, The lower 1limit 4f detection is 1 mcg/

« )

ml, The color 1is stable for at least 30 minutes. This establi~-
shed conditions fulfil the requirement for a rapid and sensitive .
colorimetric method for isoprenaline. J
The suitability of the developed colorimetric method for
the detemination of isoprenaline in the various pharmaceutical
dosage forms as well as in synthetic mixture was further evalva-
ted, Table III reveals that the application of the deveioped
colorimetric method for the assay of isoprenaline in commercial
dosage forms without prior separation gives results closely
adher to that claimed and no interference was observed from the
conpoundins ingredients in these preparations as indicated by
almost complete recovery of added isoprenaline to samples of these
pfeparations, Further evidence for the absence of interference .
from compounding ingredients namely, glucose, sucrose, lactose,
starch, acacia, sodium metabisulphite, sodium sulphites glycerol
and ethanol which are of potential use in the preparation of
solid and liquid dosage form of isoprenaline was proved experi-

mentally, Analysis of synthetic mixtures of these materials
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with i1soprenaline by the developed method showed almost complete
recovery of the added isoprenaline.
It is important to note that the quite similarity in the

- absorption peak of the formed coloured product from the inter-
action between DMDQ and 1soprenaline and that formed from the
- interaction between DMDQ and ascorbic acid previously report-
' edlo, gives an evidence for the svggestion that the "indigoid"
chromogenic reduction product, is the responsible for the formed
colour in both cases. The responsibpility of the catechol func-
tion of isoprenaline for the transformation of DMDQ into ~he
indigoid is evidenced by the experimental result that no colour
is formed when the reaction condition was applied to phenyleph-
rine which contains only one phenolic group in the benzene ring
and orciprenaline which 1is quite similar to isoprenaline with
the exception that the two pﬁenolic groups are meta to each
other. Further when iscprenaline was oxidized to N-isopropyl
noradrancchrdme I4in which the phenolic groups are already trans-
formed to the quinonoid structure, 1t falled to devélop the
colour reaction upon interaction with DMDQ .

So, in addition to the clearly obvious advantages offered
by the proposed method for determination of isoprenaline; as |
rapidity , simplicity;.high sensiti#ity and selectivity, this
methdd can be recommended safely as stability indicating assay

for oxidative degradation involving the catecholic function.of

isoprenaline ., .
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Formulation Claimed Found Added Recoveryx;
mg . mg. % .. . mg %
Tablets (A) 20/ tabl, 19.5 96.5 10 9.95 99.5 .
( SD=0.54) (SD=1.05)
Tablets (B) '10/tabl. 9.64 96.4 10 9.80 98.00
(SD=0,62 ) (SD=0.75)
Solution 10/g - 9.90 99.0 10 9.87 98.7
' (§p=0.75) ~  (SD=0.17)
X

Average of 5 detemminations .
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'Table I ¢ Effect of different dilutions of pPH 7 McIlvaine's

citric acid-phosphate buffer on the intensity of the

devel d ,
ope COIQUT at _; max ”Slo_nm_f_“

.........................
' [] - +

b &
Dilution ratio

-----
11111

1 in 2 0.120
1 in 5 0,201
1 in 10 0.280
1 1in 15 0.250
1

in 20 . . 0.200 ...

llllllllllllllllllllllll

X 2
Average of 4 determinations for a final concentration of

4 mcg/ml.

Table II : Effect of different pH values of M¢Ilvaine's citric
acid-phosphate buffer (1 in 10) on the intensity of the

colour and abaorption..Amax,_.j[.ffff][ffff”[ffﬂf]fff]
PH A masx ‘Absarbancax
....................... wm. L
6.6 - - -
. 520 0.175
. 510 0.280
7.2 450 0.200
7.4 450 .. 0.032

llllllllllllllllllll
llllllllllllllllllllllllllll

Average of 4 determinations for a final concentration of .
4 mcg/ml . “
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Fi Fig. 1l: Absorption spectrum of the coloured product of interaction of

isoprenaline with DMDQ.
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