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Abstract

A new spectrophotometric [Tow injection method has been established tor the
determination of some catecholomine drugs [methyl dopa L dopamine JICT T and
adrenaline 1. The method is based on the oxidative coupling reaction of catechola-
mirie with p-toluidine and sodium periodate to form an orange water-soluble dye
product that has a maximum absorption at 480 nm. Linearity was observed in the
range of 1-50, 2-50 and 5-70, with a limit of detection (signal/noise=3) of 0.4, 0.2 and
0.7 pg ml™ for 1, 11, and I respectively. The method was applicd successtully to the
determination of [, and 1 in pharmaceutical preparations with a goad precision and

accuracy.

INTRODUCTION

In recent years more and more
strict regulations  related (o the quality
control for pharmaceuticals led to in-

creasing demands on the automation ol

analytical assays carried out in appro-
priate control faboratories. At the samce
time, during twenty-{ive years ol the
existence, the {low injection analysts
(IFIA) techniques (1) become a versa-
tile mstrumental tool  that contnbuted
substantially to the development of the
automation in phamaceutical analy-
sis."This was documented by a number
of reviews on the use of FIA
analysis of drugs (2-4)"

in the

Oxidative  coupling vrzanic reactions
seem o be one ol e most suitable
FIA spectrophotometric determination
of drugs such as suiphonamids (3. 0)
paracelamol (7). metayidopa (8). folic
acid (9y and phenyvlernsine, HCL(10).
Catecholamines  have been determined
by visible syectrephotometry alier re-
action with metaperiodite (1 1), chlora-
nif and Ruoranil (12w Fe (1) and o-
phenanthroline (131, patladium chlo-
ride (14), ammonizm  metavanadate
(15) and isviazid in the presence ol
N-bromosuccinimide (10).

The  purpose  of  the  present  in-
vestigation is to develep a simple and
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sensitive method for the determination the peristaltic pump. Reaction coil
of some catecholamine drugs (methyl (RC) was of Teflon with internal di-
dopa. dopamine. HC1 and adrenaline) in ameter of 0.5 mm.
pharmaceutical preparations using oxi- Channel A was used to transport -
dative  coupling reaction and FIA- toluidine and channel B to transport
spectrophotonteter. The  proposed sodium periodate solution. The sample
methods 1s based on the reaction of the was injected into the stream of the
catecholamine drugs with p-tofuidine mixture of p-toluidine with sodium
i the presence of sodium periodate periodate  solution,  through the
and in neotral medium to form an in- injection  valve,  Solutions  were
tense orange  colored product which propelled by peristallic pump  with
shows an absorption maximum at 480 individual flow rate of 1.5 ml min.”".
nm. No previous published reports on The absorbance was measured at 480
the reaction mechanism have heen ap- nm.
peared  and the following reaction e
scheme may  be proposed for catecho- HTakifne A, k R
lamine--p-toluidine in  the presence of et N T ( DJ-‘{K‘vM} >
sodium periodate: L W ]
HIRE
- . i S
o /”'go
S A T i/ o
[t b 3}( /5---mm.,m....< > ey P Fig  (1).Manifold employed for FIA-
T ;ﬂ": - 7 Spectrophotometric  determination ol
i e oo e Cotecholamiie drugs with P-tolujdine
e e and Sodium periodate where:
[V. Injection valve, Re.Reaction Coil,
Subeme S. Sample, P.Peristaltic pump, FC .
Flow cell, D.Detector, W. Waste,
Experimental
Apparatus: Reagents:

Al spectral  and  absorbance Methyl dopa and aldomate
measurements  were carried out on a tablets, 250 mg (State Company for
Shimadzu uv-visible 260 digital dou- Drug Industries and Medical appliance,
ble beam recording spectrophotometer SDE  Samara-lraq). dopamine hydro-
A low eelt with 50 pl intermal volume chloride (Fluka), dopamine hydrochlo-
and Tem path Tength was used for the ride injections 200 mg/5mi (Biologici
absorbance  measurements. A Gwo- Haly lab, Novate-Milano-ltaly),
channel  manifold (Fig.1) was em- adrenaline (Fluka), adrenaline injec-
ployed for the FIA spectrophotometric tions I mg ml™" (Lifepharm-Italy) and
determination  of catecholamine drugs. sodium periodate (BDH). All other
A peristaltic pump  (Ismatee, La- chemicals used were of analytical-rea-
bortechnik - Analytik, CH - 8152, gent Grade. Distilled water was used to
Glatbruge — Zuerich- Switzerland) was prepare {1 olutions xcept -toluidine
used to  transport the carries solutions. which  was dissofved in a minimum
(Rheodyne-USA) injection valve was amount of cthanol and the volume was
cmployed  to provide appropriate in- completed with distilted walter,

jection volumes of standard solutions
and samples. Flexible viny] tubing of
0.5 mm internal diameter was used for



Solutions:
Ireshly prepared aqueous solu-

tion of the pure drugs (100 pg ml-1} of

methyl dopa,dopamine hydrochloride
and adrenaline (protected from sun
light) were used as the standard solu-
tion for analytical purposes. Agueous
solutions of 0.2 w/v% p-toluidine and
0.0i1M sodium periodate were used.
More dilute solutions were prepared

Pharmaceutical preparation
Tablets

Ten tablets of methyl dopa were
weighed and finally powdered using a
morlar. A weighed amount of the pow-
der equivalent to 100 mg of the pure
methy!l dopa was dissolved in hot wa-
ter, coofed and made up to 100 ml with
distilted water. The resulting solution
was filtered off and was treated as de-
scribed  under recommended proce-
dure.

Recommended procedure

Samples  containing  different
concentrations  of catecholamine drugs
were prepared by simple dilution with
distilled  water of the stock solution
(100 pg ml-1). The FIA spectropho-
tometric measurements were carried
out using the manifold shown in ig.1,
employing 0.008 w/v% of p-toluidine
and 0.4 mM sodium periodate with a
flow rate of 1.5 ml min-1 in each
channel 150 ! of samples and stan-
dard solutions were injected and the
absorbance of the resulting dye product
was measured at 480 nm.
Optimizations ol conditions  wure
carried out on 20 g ml-1 of methyl
dapa.

Results and Discussion
Catecholamaine drugs (methyl-
dopa,dopamine. HCl  and adrenaline)
react with p-toluidine in the presence
of  sodium periodate and 1 neutral
media to form an ntense orange colour
product that can be measured at 480
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Al

nm (Fig.2) the absorbance is directly
related  to the concentration ol cate-
cholamine diugs and can be used for
their  spectrophotometric  determina-
tion. The development of the colour
product depends on the reaction condi-
tions and was optimized as {ollows:
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Fig.2 :Absorption spectra of A

(20 ug mi") of metyl dopa treated as
desecribed vunder procedure and
measured against reagent blank and B
the reagent blank measured against
distilied water.

Manifold Designs

The I'l manifold used for the
determination: of catecholamine drugs
was so designed to provide different
reaction conditions for magnilying the
absorbance signal generated by the re-
action of catecholamine drug with p-
toluidine and sodium periodate. Maxi-
mum absortance intensity was ob-
tained when the sample was injected
into a stream of mixed p-toluidine with
sodium periodate (Ig 1).

Concentration of p-toluidine

The eltects of various concen-
trations  p-toluidine  were  investi-
pated. A concentration of (0.008 w/v
%) gave the highest absorbance and
was chosen tor further use. The results
are shown n g (3).
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Fig.3 Effect of the concentration of p-

0.012

toluidine On the coloured reaclion product

Concentration  of  oxidizing
agent concentration

It was observed that the reaction
between methyl dopa and p-toluidine
depends on the oxidation process with
sodivm  periodate. The  effects of
various concentration of sodium perio-
date  were simifarly studied. A concen-
tration of (0. 4 mM) pave the best re-
sults and  minimum  blank value as
shown in Fig (4) and was considered as
optimum value.
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Fig.d itfect of the concentration of so-
dium periodate in (M)

Etfect of flow rate

The efleet of {low rate on the
sensitivity  of  the  coloured reaction
product was investigated in (he range
ol -6 ml/min. The results obtained
showed that total Mow rate o 3 mi/min
(1.5 ml min-l.in cach line) gave the
highest absorbance as shown in Fig (5)
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and was used in all subsequent ex-
periments
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Fig.5 Lffeet f the total flow rate
(ml/min)

Effect of reaction coil length

Coil length is an essential pa-
rameter that affected on the sensitivity
of the coloured reaction product and
was investigated in the range of 25-150
cm The result obtained showed that a
coil length of 50 cm gave the highest
absorbance as shown inFig ( 6) and
was uscd in o all subsequent experi-
ments.
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Fig.6 Effect of the length of the reac-
tion coil in (¢m)

Effect

volume

The effect of sample volume was
mvestigated by injection  of a volume
of different lengths of sample loop. |t
was found that the absorbance was
increased as the injected volume was
increased up to 200 pl. The results

of injected sample
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obtained showed that injected sample
of 150 pl gave the best absorbance (i-¢
contains 150 pg/150 ply as shown in
Fig (7) and was used in the recom-
mended procedure.

0 50 100 150 200 250

Volume ( Ul') or Sample amsunt in Ug

Fig.7 Liffeet of the ingecetied sample
volume in (pd)

Interference studies

In order to assess the possible
analytical applications of the proposed
FIA mecthod. The eflect of some com-
mon excipients frequently found with
catecholamine drugs in pharmaceutical
formulations, such as sucrose, glucose,
[ructose, lactose, starch, sodium chlo-
ride, tale and magnesium stearate was
studied by analyzing synlhetic sample
solutions  containing 20 pp mi-1 of
methyl dopa  and excess amounts (10-
fold excess) of cach excipient. none of
these substances interlered seriously.

Nature and stability constant of
the dye product (17)

The stoichiometry of the reaction
was investigated using molar ratio
method (17) and FIA technique under
the optimized conditions, The results
obtained (Fig .8) shows a 11 drug to
reagent product was  tormed. The lor-
mation ol the dye may probably occur
as given in scheme 1.

The stability constants of the dye
product  using FIA  [oblained by
oflowing the cquation cited in (17)]
arc given in Table (1) . which indi-
cale a stable dye products are formed

300

Absorbanc
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through the reaction of catecholamine
drugs with p-toluidine and in the pres-
cuce of Sodivm perivdate.

Ve

v
/

/“.__., Pl
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Male imethyl dopa/ Mole p-toluidine

Fig.8 Study of the mole ratio of the re-
action between methyl dopaand - p-
tolutdine

Determination of the studied
Catecholamine drugs

Under  the  desceribed  experi-
mental condition, a series of standard
solutions  cover the  concentrution
ranges ciled in Table 1 was pumped,
each as thiee replicates, to test the
lincarity ol the calibration graph. A
plot of the ubsorbance versus concen-
tration of the studied catecholamine
drugs were haear over the ranges given
in Table 1. Lincar regression analysis
ol the resulis, the correlation coelfi-
cient of the bincar ranges and Hmit of
detection are shown in Table 1,
The precision of the method was
evaluated by analysing pure sample of
Catecholamine drugs (Table 1). Finally
the proposed method was  fast with a
sample through-put of 180 injection/
hr.

2.5
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Talie.l Spectral chameteristics and analatical dara of somwe catecolamine drups.

Pacumeters

7 }\EIEI dopa i'li};p':iﬂ;inc.] {CE Adrenaline

Cuolour of the reaction
Product
L max {nm)

Beer's low (pe/inly

[imit of detecrion (s/n=1)
Ia (pg/ml)

Regression equation
Correlation corfficient

Relative standard deviatior
RSIY4 For 20pg/ml

Rerovery % for 20 py/iml

Male ratio of the product
(Drug/o-Toludine)}

Stability constont of the
Product {{ fmale)

The  proposed method was applicd

Jhrough put (™) |
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successfully  to the analysis ol some

dosape  Torms

conlaining

Cate-

cholamine drugs. The results in Table
2 are in accordance with those ob-

tined by the

tometric metho

d (18)

official

spectropho-

Statistical  analysis (19) F-and T-test
no significant
difference  in precision and accuracy
between the proposed and the official
spectrophotometric methods.
i comparison  with  other

reveals that

spectrophotometric

here 13

methods

the  proposed procedure s
selective  and  doces
temperature or pll control.

not

Finally,

possible
(20-22},

imple.
require

Table 2. Application of the proposced
and official methads to the determina-
tion of some Catecholamine drugs in
its dosage forms,

Drag forme
Methyt dopa {iablety
Aldamate €250 myp)y
Aldomare {250 mp

Dapaine HCT
tinjection 200 snp/Sind)

Adrenating

* Lor Give deternniations ol

P

Reemery, s

ied.an
D69

iuh Ko

98,70

20 syl

ropused method
* O ORSDN | Recovery"s

2l

| 053

0,51

3

|

1 OMicial Merhed

i
TR T
!

| 98.02
[ 10170

99.00
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