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FORMAZAN INDUCED COLORIMETRIC ANALYSIS OF':
* | DIHYDRALAZINE SULFATE

NawalhA.ELfRabbat and Nabil M. Omarx

Abetract—A colorimetric assay nrocedure was develnved
for the quantitative analysis of dihydralazine sulfate.
The method is based on the interaction of 2,3,5-tri-
phenyltetrazolium chloride with dihydralazine sulfate,
in presence of potaselum hydrcxide in absolute ethanol,
to afford a highly colored and stable fcrmazan. This
could be apectrophotometrlcally quantified at 485 na,
~with an ideal adherence to Beer's law for solution:
containing 2. 0-22 C mcg dihydralazine sulfate/ml. 1he
presented color reaetion ls selective;no interfercnce
could be displayed by reserpine or hydrochlorothiazide.
This permitted-the-application.of the procedure to the
eatisfactory analyele of commercizl dihydralazine for-
" mulations without prior separation from these drugs.

INTROCDUCTTIL1ON
- O0f the several, clinically adopted antihypertensive
agents, dihydralazine (1,4-dihydrazinophthalazine) is
distinguished with a unique ability to improve cerebral
and renal blood flows (1). For an integrated therapeutic
effect dihydralazine gulfate is oftenly formulated with

reserpine and hydrochlorothiazide (2).

'uch interest has heen devoted to the.quantitative
estimation of dihydralazine, which can be achieved by
the application of several oxidimetric (3-7) ,complexo-

metric (8,9),polarographic (10),coulometric (11,12)
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and colorimetric measures. The chromogenic reagents re-
ported involve ammonium molybdate (13%),ferric-iron (14),
dimethoxydiquinone (15) and 2-methyl-3-nitropyridine-6-
carboxaldehyde (16). Such a vast collection of methods
would in turn reflex the difficulty encountered to estab-
1ish an ideal procedure for the analysis of this drug;
either because bf considerable lack of sensitivity and
| specificity (3-9,13-14) or due to uncommoh availability
of the assay reagents (15-16).The same token can be eXx-
tended to the compendial analysis of dihydralazine (17) -
since: 1t utilizes a nonselective oxidimetric procedure
(15-16).

In the context of the fofegoing discussion, an exis-
ting need calls upon fd develop a more convenient,accu-
rate and specific method for the analysis of dihydrala-
21ne, and in partlcular, for its dosage forms.

It has been observed in this laboratory, that 2,3, 5—
triphenlytetrazolium-chloride (TTC) can be selectively
reduced into the corresponding highly colored formazan
derivative, when interacted with aromatic diols (18,19).
Since dihydralazine is ascribed with a strong reducing
affinity (6,13),it seemed worthwﬂile to investigate its
interaction with TTC. The presented contribution offers
a simple,senétive and specific colorimetric ﬁrocedure~f0r
the analysis of dihydralazine sulfate, both in its pufe

form and table® formulations.
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- BEXPERIMENTAL
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tometer1with matched pairs of 1-cm glass cells, a pH
meter2fitted with a sealed calomel and shielded zlass
electrodes, and an analytical bal&nCé were used.

MaterlaWS Pharmaceutical grade dihydralazine sul-

fate was utilized as_theqworking standard.All other

“chemibals”wefe'analytically pure.As dosege forms, two

4,5

'commercially avallable dihydralazine tablet formulatione

were'analyzed'

of pureTTC6inj1OO“ml of absolute ethanol. This re-

agent must be kept in amber-colored glass containers

and cooled well when not in use, otherwise it should
be freshly pfeperedhevery % days.
2 -Potassium Hydrorxide Solution : prepare

0.0ZS%(W/?) carbonate~free solution in absolute etha-

nol, USing"ee; 1 ml of distilled water to aid solubi-

" 1igation. This solution keeps well for not more than

3 days;'aftef'which it should be freshly prepared too.

1Spektromom 20%,MOM, Hungary.
2Rade1kle OP- 401/2 Hungary
3WA 3%5,Poland, '

4Adelphane (CIBA,Switzerland),contains 10.0 mg dihydra-
lazine sulfate and 0.1 mg reserpine ver tablet.

5Adelphane-—Es:Ldrex (CIBA),contalns 10 O mg dihydralazine

- sulfate, 0.1 mg reserpine and 10.0 mg hydrochlorothia—

zide per tablet.

6Merck(Germany).
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Sstandard Solutions-Dissolve an accurately weighed
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~amount of the well dried dihydralazine sulfate in absol-
ute ethanol so as to obtain a standard concentration of

100 meg of the sulfate salt/ml.
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equivalent from a composite of 20 tablets, in a 100-ml
volumetric flask, add 50 ml absolute ethanol and allow
to:stand for %0 minutes with frequént shaking.The*mix-
hfure is completed to volume with absolute ethanol,mixed .
# _weli and filtered throughﬂé dry filter into a dry {lask,
itfhe first portions of the filterate being rejected. One
ml of the filterecd solution is supposed.to contain 1CO

mcg of the claimed dihydralazine sulfate content.

il wm— SR et Sl el Bk hly aamg sine dale  sels

sample solution inte a 10-ml volumetric flask that cont-
ains 5.0 ml of the tetrazolium reaéent and 2.0 mi of po-
tassium hydroxide assay solutions,bring to volume with
absolute ethanol, mix'well'and leave at roomftemperafure
- for 20 minutes,orotecting the solution from direct light. :
Transfer the red-colored solution into a t-cm glass cell
' and determine light absorptidn at 485 nm vérsus a blank

prepared from 1.0 ml absolute ethanol and treated similar-

ly.
RESULTS AND DISCUSSION

Dihydralazine-TTC_Interaction- On account of their
marked weak oxidizing power, tetrazolium salts are only

a éeiectively affected by organic reduCing compounds(18-21),
An attractive feature of this redox interaction is assoc-

iated with the formation of highly colored formazans, that
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usually exhibit strong light absorption.This has long
juStified the utility of TTC as a senstive spot rea-
gent for detection of sirong reducing agents (20).%
when extended To pharmaceutical analysis, this inter-
action still reflexes a such high senSitivity,.that
enables microdetermination of ascorbic'aciﬁ and ca-
fecholaminés (21,18) at a subnanogram concentration
level.Since most of the identity tests and assay pro-
cedures reported for dihydralaZine are based on it
strong hydrazine-reducing effect (22), a pdsaible TTC-
dihydralazine redox interaction is anticipated.Indeed,
"this interaction readily afforded at-room temperature
an intensively red-colored species, the light abrorp-
tion spectrum of which,with méximum_extinction At 485
nm, confiimed its formazan nature (18,21 ). As for most
of formazan-induced colorimetric analyses (21),the
rate of TTC-dihydralazine interaction was markedly
influenced by the folilowing variables :

can be monitored when dihydralacine sulfate 1.8 inter-
acted with TTC in absence of alkalis, As revealed by
Figure 1, repetion Qf_the interaction in millieu of
varying amounts of potassium hydroxide brought about
different rates of color develobment,with maximum.ab-
sorbance for an initial concentrafion of 0.025 % (w/v)

7

KCH in absolute ethanol.

L L g o .

7Re1ative pH of tThe dﬁsayed solution, that contained
1.0 m1 standara aihvdralazine, 5.C ml TTC reagent and
2.0 ml of the 21ks1i solutions approximated 10.7.
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- Apart from*its role in enhancing the reduction of the
htetrazolium cation (23), the presence of a strong al-
kali seems indespensable to.generate_the free,otherwise
nonreducing, dihydraiazine base.Though not so influen-
clve as the change in hydrogeﬁ ion concenfration; var-
lation in the amount of TTd interacted with dihydrala-
zine is shown to afiect the rate of formazan produet-
ion Figure 2 Maximum color  formation was attained by
*addition of 1.0 ml of the standard dihydralazine eolu—.
'  tion to 5.0 ml of the TTC reagent that was already"mixed
with 2 O ml'of 0.025 % KOH solution. Such a mode of ad-
dition also proved'more effective in raising‘color ab-
sorbance.
tal varialbles'constant,maximum color absorption was at-
‘%ained after 20 minutes-interaction'peried at 25°C.Stabi- :
1ity.pfzthe-formazenformed was manifested for not less -
than Z hours, Figure 3..

1ative1y improved by carrying out the TTC-dihydralazine.
interaction at elevated temperature, no practicel,use

was made ef'thieeffecton account of the high sensi-
tivityiélready*réveaied by the system at room tempere-.
ture.

Neepedial'effdrté-were made to suggeetche nature

of the oxidation product(e)-ef*dihydralazine-TTC inter-
action.Redﬁctiehief TTC into its formazan can;in principle,
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involve one or both of the hvdrazin: moieties of
dihydralzzine, the oxidation pass-way of which can
terminate with the formnation of 4-hydroxy-1-hydra-

zino-phthalazine (13) or 2y *=dihydrophthalazine-~1,.1-

quinone (4).

timum conditions for color production, the quanti-
ty of formazan formed was found conuatant function
~of the amount of dihydralazine sulf{nte interacted.
A linear regression analysis of Beer's plot at 485'
nm afforded a slope value of 0,045 (:'4.45 X 10"4)
and revealed an excellent adherence { r= 00,9987 )
over a concentration rance of 2.0—2?.0 mcg dihydra-
lazine sulfate/ml of the finallv assayed .solution.
This permitted the development of the investigated
cblor reaction into a sensitive spectroPhotometric
analysis of dihydralazine on account of the high
molar absorptivity observed, & 0= 1.297 x 104.
Thét the proposed procedure is also precise was
) evidenced by its application to replicate analy-

sis of standard dihydralazine sulfate solutions,

Table I, with a relative standard deviation of

8,167 x 10_3.
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Recovery data as asséSEed”Ey the formazan method -
proved to bte accurate, with a mean perecent re-
covery of'99ﬁ90'('i 1.23 ), Téble Il1. In compé—
rison, the correﬁponding recovery value for three
samples of dihydralazine sulfatepure form, as
analyzed accordlng to the compendial method (1(
was 101 21
Afavorablecharacteriztic of the TTC

method is its specificity for the estimatlon of
dlhydrala?ine J_Imultlcomponent pharmaceutical
formulationsa Reserplne and hydrochloroth1a21de
fail to induce formazan formatian when interac-
ted undof the Same eXperiwental condltion as
for dl%*h?JlﬂzrnC sulfate. This allowed the dir-
ect analy JSIOf differently maxkted dihydralazine
tahjﬁigﬁit?ﬁuf thao nmo@981ty for prior separa-
tion f%nm reserpine or hydroohlorotH1351de Table
TIT1,

The presented colorimetric estimation offers
a convéniént and sélmctive assay procedure for
dihydfalazine iﬁ its »ure form and doosage form-
ulations.The common.availability_of tetrazoliur
salts as biological reagents andthe cohsiderable
eace in coloyr develo w:nt would récdﬂmend the app-

lication of the methc. in routine analysis.

— Jmly W Ayl ey e v owe Sl Sl S MASY T G Sbey il S vl VRN GhEy s

- 80 _




FORMAZAN=-INDUCED COLORIMETRIC ANALYSIS

Table I-Replicate Analysis of Dihydr:lazine Sulfate
Standard Solutions,{c); 2C mcg/ ml

N
Replication | Absorbance, 485 nm

: .

> ©0.902
3 ©0.910
4 ‘ ' 0.889
5 o  0.901
6 10.907

mean '- - | 0;901 }
Standard Deviation 7.%6 x 10'3'

Table II-Recovery-Analysis of Dihydralazine Sulfate
standard Solutions. -

ﬁihgdralazine Sulfate

Sample “Idded,mcg/ml - Found, %> SDit
] 4,0 99. 30 0.214
2 8.0 08.49 C.396
3 10.0 160,05 0.%19
4 12.0 1C1.50 C.327
5 16.0 1C0.91 0.394
6 18.0° 99.05 O.%%4
T 20.0 98.56 0.248
8 22 .0 101.37 - 0.7254

Mean percent recovery 99.90
Standard veviation + 1.23 ﬁ

Relative 9D 1.2 x 107°

s - — - S i

Average of five determinations.
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Table III-Analysis of Dihydralazine Tablet ‘Foermulations
by the TTC method.

Tablet® __Dihydralazine Sulfate,
Claimed™ "Féund ~  Adde

o Unit b
- .HEZC ove I’Ea |

A _ 10.0 - 9.8% 10.0¢ 19.90

B ' 10.0 10.20 10.0 20.20

'aForwdetailédﬁcaﬁp@&iﬁionﬁcfFEXme&men$&b;
b

kver&geaaffthree-determ#nawiana;=
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