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Summary—~Room-temiperature photochemically-induced fluorescence (RTPF) was applied to the determi-
nation of sulfamethazine (SMT) in methanol, ethanol and 2-propanol. Optimal ultraviolet irradiation
times ranged between 2 and 6 min, Linear calibration graphs were obtained over a concentration range
of more than one order of magnitude. The refative standard deviations were within the range 1.4-2.2%.
Limits of detection were between 40 and 80 ng/ml. The method was ¢valuated for its applicability to the

analysis of SMT in pharmaceutical formulations.

Sulfamethazine (SMT) {sulfadimidine} (I}
belongs tc the group of pharmaceutically-
important heterocyclic sulfonamides. This
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compound is widely employed in medicine
and veterinary practice as antibacterial drug in
pharmaceutical preparations. Several analytical
methods have been proposed for its determi-
nation and that of other sulfonamides.”"

An interesting property of sulfonamides is
their photochemical reactivity.'”® Recently,
we utilized this photochemical behaviour for
determining SMT and other heterocyclic deriva-
tives spectrofluorimetrically./™'* We developed
a room-temperature photochemically-induced
fluorescence (RTPF) method based on
ultraviolet (UV) irradiation of sulfonamides
in aqueous medium and rapid formation of
strongly fluorescent photoproducts.” Irradi-
ation times required were between 10 and
30 min, and concentrations of 0.253.0 ug/mi
could be quantitated. Also, we combined RTPF
with flow injection analysis,” and applied the
technique to the analysis of SMT in pharma-
geutical compounds and food."”

*Author to whom correspondence should be addressed.

In this paper, we report on the effects of
aleoholic solvents on the RTPF determination
of SMT. The use of these non-aqueous media
produced a marked decrease of the UV
irradiation time. We applied the technique
to the analysis of SMT in pharmaceutical
preparations.

EXPERIMENTAL
Reagents

Sulfamethazine was purchased from Sigma.
Analytical-reagent grade (Aldrich) methanol,
ethanol and 2-propanol were used to prepare
200 ug/ml SMT stock solutions, and to make
serial dilutions. Pharmaceutical preparation
of SMT (sulphadimerazine 33% Noé) was a
gift from Lab. Noé-Socopharm (Chiteau-
Thierry, France).

Apparatus

A Perkin-Elmer model LS-5 spectrophoto-
fluvorometer was used for the fluorescence
measurements. An Osram 200-W mercury arc
lamp with an Oriel Model 8500 power supply
was utilized for the photolysis of SMT. The
RTPF experimental set-up was as described
previously.®

Procedure

An aliguot of each SMT sample was placed in
a l-cm quartz cuvette and irradiated at room
temperature with the UV light of the mercury
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Table 1. Experimental conditions for determi-
nation of sulfamethazine in alcohols

A (nm) £ OFTe
Solvent Excitation Emission (mm)
Methanol 260 341 3
Ethanol 290 345 6
2-Propanol 290 345 2
‘ton Optimal irradiation time corresnonding

oIresponding

to the maximum fluorescence signal.

arc lamp for a fixed time. Fiuorescence intensity
measurements were performed at constant
excitation and emission wavelengths,

optimal irradiation time values depending of
the solvent (Table 1).
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RESULTS AND DISCUSSION

Effect of solvent

The fluorescence excitation and emission
maxima wavelengths and optimal irradiation
times are reported in Table 1 for SMT in
methanol, ethanol and 2-propanol. A 30-nm
red-shift of the SMT excitation wavelength was
observed upon going from methanol to ethanol
and 2-propanol, whereas no significant shift
of the emission wavelength was notel when
changing of solvent. Upon UV irradiation
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SMT dld not exhibit any important change in
the shape of the emission spectra for all solvents
(Figs 1 and 2), but a 2- to 5-fold increase of the
fluorescence signal occurred (Figs 3 and 4).

m rr mac reacnnnding tn
The optimal irradiation times, corresponding to

the maximum fluorescence intensity, were found
to be 3, 6 and 2 min in methanol, ethanol and
2-propanol, respectively. These values, obtained

S min.
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Fig. 1. Fluorescence emission spectra of non-irradiated

and irradiated 1.5 pg/m! sulfamethazine in methanol.

Curve I: non-irradiated sulfamethazine; curves 2 and 3:
sulfamethazine irradiated during 5 and 10 min.
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Fig. 2. Fluorescence emission spectra of non-irradiated
{curve 1) and irradiated 1.0 ug/ml sulfamethazine in 2-
propanol; carves 2 and 3: sulfamethazine irradiated during
5 and 10 min.

in alcoholic media, are significantly shorter
than that of 10 min determined previously for
SMT in water.!” It demonstrates the advantage
of utilizing an alcohol rather than an aqueous

solvent for improving the speed of the RTPF
determination of SMT.

Analytical figures of merit

The analyiical figures of merit for the deter-
mination of SMT in methanol, ethanol and
2-propanol are given in Table 2. Linear cali-
bration plots were established over a con-
centration range of more than one order of
magnitude in ali soivents. The correiation co-
efficients were close to unity, indicating that

N
il
o

n
hay
o

D

-
@
=]

Fluorescence Intensity
(5] ]
o N
o o
wwwm
e

/

a
g
o

_.-.
> o
(=] (=)
E E—

_.
o
©
~
3

MR N R S s g SRR AR RS SRR RS R EREE N

5.0 10,0 15.0 20.0 250
Irrad. Time (min)

Fig. 3. Effect of ultraviolet irradiation time on the fluor-
escence intensity of 1.5 ug/ml sulfamethazine in methanol.
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Fig. 4. Effect of ultraviolet irradiation time on the fluor-
escence intensity of 1.0 pg/ml sulfamethazine in 2-propanol.

the precision of analytical curves is excellent.
The RSD values ranged between 1.4 and 2.2%.
The limits of detection (LODs) were very
low, between 40 and 80 ng/ml, according to
the alcohols used. These values are markedly
smaller than the LODs of 74 ng/mi and 120
ng/ml, obtained, respectively for the RTPF
and RTPF-FIA determination of SMT in
water.'®!? These data indicate that an alcoholic
media results in an increase in the sensitivity
and precision of the RTPF determination of
SMT.

Analytical applications

In order to confirm the analytical applica-
bility of the RTPF method in alcoholic solvents,
SMT was determined in the Noé 33 pharmacen-
tical formulation, using the standard addition
procedure. The pharmaceutical formulation
was dissolved and diluted in the different alco-
hols used. Satisfactory results were obtained
in methanol, ethanol and 2-propanol, with
recoveries ranging from 93 to 100% accord-
ing to the solvent. These recoveries values are
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Table 3. Determination of sulfsmethazineina

pharmaceutical preparation®
SMT (ppm)  Recovery
Solvent Added Found (%)
Methanol — 332 —
0.80 4,08 99
1.92 5.12 98
2,40 5.55 97
Ethanol —_ 0.61 e
0.60 L17 97
1.06 1.50 93
2,00 2.56 98
2-Propanol —_ 047 .
0.60 1.07 100
1.00 147 100
140 i.87 100

*Sulphadimerazine 33% Noé.

comparable to those obtained previously in
water.” It demonstrates that the method does
not suffer significantly of interferences from the
pharmaceutical matrix used.

RTPF method can be utilized for the
quality control of pharmaceutical formu-
lations containing SMT. In addition, RTPF
could be applied to the analysis of SMT in
food, without noticeable interference, as found
previously.”

CONCLUSION

We have shown that the analytical useful-
ness of room-temperature photochemically-
induced fluorescence is significantly improved
in alcoholic solvents for the determination of
SMT. The use of alcoholic media results in
a more rapid RTPF method with improved
sensitivity and precision for analysing SMT
relative to that obtained in an aqueous solvent.
Typically, an irradiation time of 2 min with
a lower limit of detection of 40 ng/ml was
possible in 2-propanol. Thus, this solvent is
recommended for the RTPF determination of
sulfamethazine, especially in pharmaceutical
formulations,

Table 2. Analytical figures of merit for the photochemical-fluorimeiric determination of
sulfamethazine in alcohols solvents

Limit of
Concentration Regression Correlation  detection  RSD}
Solvent range {pgiml) equation* coefficient  (ng/mit (%)
Methanol 0.5-6.4 Ip=06428c 425 0.999 80 14
Ethanol 0.3-3.0 I =T777.6c +45.0 0.996 40 2.2
2-Propanol 0.6-2.6 Ip=T314c + 6.3 0.992 70 20

*Ir = Relative fluorescence signal, ¢ = analyte concentration,
tLimit of detection defined as the concentration of solution giving a signal-to-noise (S/N}

ratio of 3.

$RSD = Mid-range relative standard deviation (n = 4-6),
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