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Abstract- A simple , precise and accurate spectrophoto-
- metric determination of antazoline salts is developed by
improvemnent of the previously reported ceric sulfate pro-
cedure. Replacement of glacial acetic acid for water in |
preparing all assay solutions enabled the reproducible
measurement of the chromogen absorbing at 505 nm. An ap-
precliable increase in color stability was attained by the
controlled addition of perchloric acid to the ceric sul-
fate solution, prior to interaction with antazoline at
room temperature. Evidence is provided to account for the
oxidation of antazoline-aniline moiety on the expense of
an anionic ceric species. No interference with the inves-
tigated color reaction was offered by other 2-imidazolines
or phenylephrine.Added to the considerably high value of
chromogen molar absorptivity, ideal adherence of color
absorption to Beer$§ law permitted the accurate and repro-
ducible estimation of antazoline over the 1-10 mcg/ml con-
centration range. Application of the improved procedure

to the satisfactory analysis of different antazoline do-
sage forms was also effected. |
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INTRODUCTTION

The frequent prescription of antazoline (2-N-phenyl-
benzylaminomethyl-2-imidazoline) with other pharmaceuti-
cal amines and 2-imidazoline congeners has motivated the
development of selective methods for the determination of
this extensively utilized antihistamine.Since color reac-
tions are oftenly of much value in this concern, several
reports on antazoline analysis are mainly based on-spec-
trophotometric measures (1-8).0ut of the diverse chromo-

genic reagents adopted, only the sodium nitrite (5-7)
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and ceric sulfate (8) procedures are claimed withlpro—
n(unced selectiV1ty: The ammoni um reineckate (1 ,2) ,sod-
ium nitrOprusside (3) and dipicrylamine (4) methods are
not specific'; other pharmaceutical amines and 2-imida-
zoline derivatives-likely to be present along with nta-
zoline- do interfere (9) Moreover, the nitroprusside'

- method while apparently specific for the intact imidazo-
I line ring is subject to experimental buffer concentra-
tion and species,‘the age‘of reagents and the intrinsic
.color of the sample (10) However, criticism can also‘be.
- raised against the selective procedures adopted for anta-
‘zoline analysis. Whereas the utility of one of the nit-
=brite methods is handicaped by interference of phenyleph-
rine with color production (5) the suitability of the
ceric sulfate procedure as an accurate tool for the esé
timation of antazoline is questionable. Discrepancies
in recovery studies attained by this method reveal a con-
siderable nonreproducibility, especially when compared
with the nitrite methods (11). In addition, no quantita-
tive data could be supplied when the ceric reagent was
not properly cooled prior to interaction with antazoline
for when much water was present duriné this interaction.
These findings would attest for a significant thermolabile

- nature of the chromogen formed as well as for its marked

~sensitivity to pH variations.

Such shortcomings in the available methods for the
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estimation of antazoline prompted this laboratory to'de-
velOp a more accurate and precise procedure for such an |
'estimation by improvement of the ceric sulfate method
Interpretation of the 1nvestigated antazoline-ceric color
reaction asowell as_its_applicatlon to_the analysis of
pureantaeoline salts and some of its pharmaceutical for-

mulations present the basis of the current contribution.

EXPE RIMENTAL

ggtgrialg-Pharmaceutical grade antazoline hydrochloride
and'antazoline-methancsulfonatefwere utilized as the wor~
king standards.The following commercially available formu-
lations were analyzed ¢ antazoline tablete1, antazoline
injection2 and antazoline-naphazoline solution3.0ther

chemiclas were analytically'pure.

Reagents-Ceric Sulfate Solution : by gentle warming dis-

solve 50 mg of the dried salt in 50 ml of 98 % (w/w) sul-
furic acid, cool efficiently and complete quantitatively
and stepwise to 100 ml with formate-free glacial acetic
acid. The clear bright yellow-colored solution is quilte

stable'at'room.temperature.

Instrumentation-A double beam UV-Vis spectrOphotometer4

~ with 1-cm glass, cells was employed.

1Antistine (CIBA Geigy,8w1tzerland) containe 100 mg of
antazoline hydrochloride per tablet. *

zﬂistazine (CID,EBgypt) contains 100 mg of antazoline meth-
anesulfonate per 2-ml ampul.

3Antisiine--Privine (CIBA—Geigy) contains 5 mg of antazoline
- sulfate and 0.25 mg of naphazoline nitrate per 1-ml solution.

4Spektromom 2073 (MOM Hungary). .
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Procedure

1-For Standard Antazoline' Solutlons : dissolve an accuraa

_-—'-----_----*_----------------_--- -
£ .

- tely welphed amount of the appropriately well dried anta- :
zoline salt in glacial acetic acid so as to afford a con-
centration of 50 mcg of the working standard per 1-ri of*,
the7solution. Transfer 1 ml of the ceric sulfate reagent
into a;10-ml'volumetric flask, add 2 ml.of 70 % (ﬁ/w) pef;
chioric acid, mix well, release 1.0 ml of the standard
antazoline solution, complete to volume with glaclal ace-
tic acid mix well and directly transfer the solution into
a 1-cm glass cell.Determine the absorbance o0f the color
at 505 nm versus a blank prepared from 1.0 ml of glaoial4'
acetic_acid and similarly treated.
a-Tablets : place a single powdered tablet, or its equi-
valent (150 mg) from a composite of 20 tablets, in.a 100-
ml volumetric flask, add ca. 25 ml of glacial acetic acid
and allow to satod for %0 minutes witooccaisonalﬁshaking. )
Complete to volume with glacial acetic acid, mix well and
filter through a dry filter into a dry flask, the first
portions of the filterate being rejected. An aliquot of -
this sample 1is properly diluted with glacial acetic acid
to afford a concentration of ca. 50 neg of the claimed :
antazollne salt. per 1-ml of the assay solution.
b-Injections and Solutions : pipet 1 O ml of the assay sol-

ution, or the measured content of a single dose container, - _ )
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into a suitable volumetric flask and dilute with glacial
acetic acid to obtain ca. 50 mcg of the declared antazo-
line salt'content per 1-ml of the assay solution. Deter-
mine the absorbance of the assayed antazoline solutions

by carrying out the procedure mentioned as for the stan-

dard antazoline éolution,

RESULTS AND DISCUSSTION

Antazoline-Cerium(IV) Interaction- The original applica-
tioﬁ of ceric sulfate by Pitrowské as a color reagent for
the identification of medicinal imidazoline derivatives
revealed the high sensitivity of this reagent for the de-
tection of antazoline (12). However,this reaction could

not be quantified owing to the considerable instability of
the red color formed in presence of 15 % aqueous sulfuric
acild at room temperature. Though énhancing color stability
for not more than 30 minutes, raising the acid concentra-
tion to 50 %-with substantial cooling before interactione
could not*bring about the accurate estimation of antazoline,
the range of recovery of which approximated 94-99 % (11).
Water was utilized in this interaction for the preparation
of antazoline and ceric sulfate solutions. As instability
of the chromogen formed is appreciably enhanced on addition

of water to the reaction mixture (11,12), our attention

was paid to repeat the 50 %'sulfuric acid-ceric interaction
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in presence of organic solvents, with a rationaleioflstabi_
1izing thechromoganoncé,if‘forms'throughspontaneousisol-
- ubilization.However, this direCtion“nas“apandonedbecause
of the insolubility'of"the'chromogen'in‘chloroforn,etﬁér,
petroleum ethers and benzene Investigation of the tﬂhaviour
of this chromogcn on addition of different non-aqueousrsol-
vents revealed its complete instability in absolute ethanol,
msthanOl" acetonitrile¢ dfoiane, dimethylformamids and
__formic acid iNeverthless, a marked stability was monitored
.when acetic acid Was utilized as the reaction solvent a
'hfinding that put forward the use of this solvent for the
.preparation of all solutions undertaken throughout this
work Relevant utility of glacial acetic acid for ceric

| sulfate oxidation of organic compounds is not uncommon(13)

Preliminary interaction at room temperature of anta-

~ zoline hydrochloride with the ceric reagent, prepared in

50 % (v/v) sulfuric-glacial acetic acid mixture, resulted

in the instantaneous production of a purple red color,with
- maximum light absorption at 505 nm, Figure 1. Maximum
;color.intensity~was manifested directly after mixing and

- measurement, with a steady rate of absorption over 45 min-
‘ules.Replication of this interaction using lower concent-

rations of sulfuric acid brought about a measurable dec-

rease in the stability-time of the chromogen, with a neg-

. 1tgible lowering of its maximum absorption, Figure 2.

- 40 =




AN IMPROVED COLORIMETRIC DETERMINATION

These data obviously reflex the gsignificance of pro-
tonation for the stgbilizatiohSfthérchfomogenTof-if
med. Further'invéstigatibn'6f themeffeét of higher
sulfuric acid concentrations on such a stébilization .
was handicaped by the syrupy consistency, that was
met'with'during'prépérétion of the corresponding mixF‘
tures in glacial acetic acid..In contrast to sulfuric
acid perchloric acid offered no such difficulties.
As revealed.from thé data given in TableI‘maxiﬁumt
color stability was achieved for 90 minutés'by inter-
action of 1.0 ml of the working'antaioline hydrochio-
ride SOiufion With eQuivalent'ﬁolume oflthe-ceric ré;
agent, that wés already mixed'with 2.0 ml of 70 % w/w
perchloric acid.
~ Under optiﬁum conditions for colorproduction;
intefaction éf antazoline with ceric sulfate'was se;;
iously affected by risé of temperature, Table I1, thus
confirming the thermolabile nature of the chromogen
initially postulated.It can be easily recognized,that.
discrepancies in antazoline estimation by the "aqueous"
ceric sulfate method pertain to inaccuraclies in con-
trolling the local exothermic effect, encountered

during water-acid mixing.
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Investigation of the effeét of the mode of addition
on the sensitivity of colorproduction'recOmmeneded
the addition of antazoline solution to the ceric
reagent. Slightly lowered absorption values were
obtained when the revérselorderiof éddition was fol-
lowed.. '

Reaction Interpretation :

Substitution of phenyléphfine'or certain 2-imidazo-
line derivatives for antazoline in the given inter-

action failed to induce color formation.The list of

the imidazolines investigated ineluded naphazolines,

7,xylometazolinea,tetrahydro—

10

oxymetazoline6,tolazoline

9

zoline” and 2-methyl-2-imidazoline.With phentolamine

a transient blue color deominated only for few seconds,

turning after into a pale yellow tint.Intewaction of

5Privine

6Nasivine

Tpriscol

80trivine

Iryzine

10Repitine.
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‘different aniline derivatives with ceric sulfate af-
iﬂfbrdEdﬂan*instantaneous red-brown color.These deriva-
~tdwes included N-ethylaniline, N,N-dimethylaniline,o-
"toluidine: and anlline itself.laking use of these data
ﬁuahdvofﬁthe“fact, that different aniline derivatives are
ffyequent1y~utilized aS“redox indijcators for cerium (IV)
“titrations (14), a suggestion can be safely made,to ac-
3Mm9untffor“the'antazoline-berium interaction in terms of
sancoxidation of the aniline moietyof antazoline.That
*che*iﬁtdazblinE"ring-is not vulnerable to this effect
:hisaaIQOiinwaccord-to the considerableétability'of this
“heterocycle towards oxidations (15).This stability is
.ﬁﬁnﬁtherh&ugmentEdﬂin“antazolineisalts in view of the
»resonance-stabiliged  guanidinium structure.

- The.abservation, that the antazoline-cerium chromo-
gen. 1s: appreciably stabilized in the presence of strong
+@cids is also in agreement wifh the properties of other
i Nwdisubstituted aniline chromngens (16).Establishment
- of ‘the exact nature of this chrompgen was not attempted
.on account of its thermolabile character, sensitivity to
pH variations and .insolubility in most organic solvents.

Noteworthy can be the fact; that addition of excess
perchloric acid to the ceric sulfate reagent prior to
interaction with'antazoline lowered reactionfsensitiyity.

”Téble'I;Meanwhile,such lowering was not observed when
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this excess was added after 1nteract10n of antazoline
with the reagent alone. This paradox. in the effect of |
perchloric acid would attest to the signlficance of the

role exhibited by an anionic complex. cerium species mcstly
as Ce(SO ) -~ ,for an effective ox1dationpof anta oline.
The formation of this complex in. the presence of higher
perchloric acid concentrations is. doubtful (18) In sup--
port of this view, no color response could be evidenced

up to a sensitivity limit of ca. 100 mcg antazoline/ml
when 0.05 % solution of ceric perchlcrate 1n 50'% per-,
chloric-glacial acetic acid mixture was reacted under

the 0ptimum conditions afore mentioned.

cerium(IV) interacticn, the intensity of color absorption
was a function of the concentration of antazoline 1ﬁ£ér-
acted. A linear regression analysis of Beer's plot oflanta-
zoline hydrochloride revealed an excellent correlation ,
(r = 0.9996) over a concentration range of 1—10-mcg/nl,

- with a-slope value of 0,082 and an apparent mqlarabscrp-
tivity of 2.47 x 104, Fcr antazoline methenesulfcnefethe

o correspondingpsrameters were ¢ O, 9995, -12 mcg/ml 0 066
and 2.05 x 104 regpectively. This permitted the develop-
ment of the.investigated color reaction into a sensitive -
spectrophotometric analysis of antazoline;sslts,Replicate
analysis of these salts by the improved method,TebieiII;‘
proved to be highly precise, withla relative standard dev-
iation of 4,098 x 10"? Recovery studies of entazoline
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hydrochloride working solutions analyzed at different
concentration levels,Table 1V, afforded a-méan percent

recovery of 100.03 + 0.85 incomparisonto162.6i0.4

_ attained by the sodium nitrite methods (5-7).No discre-
pancies in the recovéfydata of ahtazoliﬁe assayed oy

" the presented method could be observed, in contr&St to
the previously reported ceric sulfate procedure (8,11).
Application of the improvéﬁ color interaction to the
analysis of different commercially availabe antazoline

dosage forms,Table V, proved to be quite satisfactory.

CONCLUSIONS

The presented"iﬁproveq ceric sulfate colorimetric
determination of antazoline salts offers several advan-
tages overﬁthe old‘method in terms of accuracy, preci-
sion and convenience. 1t also surpasses onelof the sod-
ium nitrite methods on account of its high selectivity,
and stability of the color reagent. These considerations
would recommend'the utilization of the presented proce-
dure for the automated analysis of anatzoline formula-

tions.
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Table I- Effect of perchloric acid addition to antazoline
reaction medium on color development.

0.05% Ceric reagent perchloric acid gggorgince, Stability,

minutes
0.5 | 1.0 0.400 60
0.5 2.0 . 0.360 70
0.5 Z,0 0.%310 80
1.0 1.0 o 0.3%95 70
1.0 2.0 " 0.410 90 )
1.0 2.0 ' 0.405. 90
2.0 1.0 - Q. 385 70
2.0 2.0 0.390 80
2.0 Z.0 _ 0.378 80

%Contains 5 mcg of antazoline hydrochloride/ml.

Table II1- Effect of Temperature rise on antazoline-ceric inter-
action. .

aco

Temperature™, Absorbance: 505 nm

25 ' 0.408

40 0.383
75 | . 0.255
95 0.125

qof a thermostated water bath.
bmeasured after 10 minutes interaction at (a).
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Table III- Replicate analysis of antazoline hydrochloride
- working solutions ( 5 meg/ml ) S

Replication ' * - ~ Absorbance

0.410
0.408
0.408
0.409
0.410
0.412
0.404

Table IV- Recovery-analysis of antazoline-hydrﬁchloride
working solutions.

Sanple . Antazoline hydrochloride ______

Weight taken analyzedlasgfounda
(mgm) (mcg/ml) ( mg )

recaovery ,%

25.0 4.0 24 .9 99,6
25.0 8.0 25,1 100.4
50,0 3.0 49.9 99.8
50.0 6.0 50.8 - 101.6
100.0 2.0 99.5 99.5
100.0 10.0 99 .3 99.%

o) NIRNE ) B - R A

Mean percent recovery = 100,073

“pyvorage of five determinations.
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Table V-uAhaiysis of antazoline commerciaiifofﬁﬁlations'

Preparation® ---___Antazoline salt_content,mg/unit
j ~labelled found:- added  recovery
Tablets 100 101.1 50  151.2
Injection® 50 49.3 10 59. 4
Solution? 5.0 5.1 100  105.5

aDetailed oomposition,cf.Expefimental.

bAveragetof'three determinations.

CAntazoline methanesulfonate per 1-ml.

dCalculated as antazoline hydrochloride and multiplied by 1. 0415

to provide the corresponding sulfate.
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