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INTRODUCTION

Orphenadrine citrate is chemically [(RS)-(dimethyl-2-(2-
methyl-benzhydroxy)ethyl)amine citrate (C;sH;;NO-CsHsO-,
m.w. 461.5 g/mol)] (Fig. 1-I), white or almost white, crystalline
powder. Sparingly soluble in water, slightly soluble in alcohol.
It contains not less than 98.5 % and not more than 101 % in its
bulk powder'. It is most widely employed as skeletal muscle
relaxant. It acts centrally by depressing the appropriate neurons
to prevent the generation of somatic molar nerve impulses.

Paracetamol is 4-hydroxyacetanilide; N-(4-hydroxyphenyl)-
acetamide (Fig. 1-II), white odorless crystalline powder, sparingly
soluble in water, freely soluble in alcohol, very slightly soluble
in methylene chloride. It contains not less than 99 % and not
more than 101 % in its bulk powder'. It is a p-aminophenol
derivative having analgesic and antipyretic properties and does
not possess antiinflammatory activity. Combination of
paracetamol and orphenadrine citrate shows an analgesic, anti-
pyretic and skeletal muscle relaxing efficacy. Several methods
have been applied in the literature for the determination of
orphenadrine citrate and paracetamol in dosage forms and in
biological fluids. Techniques such as spectrophotometry**,
capillary electrophresis’, high performance liquid chromato-
graphy (HPLC)'*", FT-Raman spectroscopy ', flow-injection
spectroscopic'’ and fluorescence spectroscopy'® are reported
in the literature for the estimation of paracetamol.
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The concentration of orphenadrine citrate is almost 13
times lesser than paracetamol in its formulations and so simul-
taneous estimation would have much interference. To overcome
this, we presented a new spectrophotometric method for deter-
mination of paracetamol and orphenadrine citrate. In order to
determine paracetamol, the first order derivative was selected
at 264.17 nm, while orphenadrine citrate was determined by
forming an orange complex, resulting by the reaction of
orphenadrine citrate with 1-amino naphthalene and sodium
nitrite after heating for 6 min at 50 °C to give an orange colour
having a maximum absorbance at 462 nm.
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Fig. 1. I-Structure of Orphenadrine citrate II-Structure of paracetamol

EXPERIMENTAL

In this study, we used UV-visible double beam spectropho-
tometer T-80/T80+ (England), quartz cells 1 cm, analytical
balance TE64 Sartorious sensitivity 0.01 mg. Digital water
bath, pH meter (Inolap-Germany). Pipettes product of HGB
(Germany). All chemicals were of analytical grade, sodium
hydroxide, sodium acetate three hydrates, 1-amino naphthalene
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and sodium nitrite (BDH Company), ethanol (Merck, Germany),
bi-distillated water.

Drug products: We determined the quantity paracetamol
and orphenadrine citrate 500 and 35 mg/tablet, respectively
in some Syrian products, trade names: Tranpal (Amrit),
Asiagesic (Asia) and Myoflex (syphco).

Reagents preparation

Paracetamol and orphenadrine citrate stock solutions:
The stock solutions of two drugs 1 x 10~ mol/L were prepared
separately by dissolving a suitable amount of drug powder in
bi-distilled water at a boiling water bath for 5-10 min until
complete dissolution of the analyte.

Reagent stock solution: 1- Amino naphthalene 2 x 107
mol/L was prepared by dissolving a suitable amount in 2 mL
ethanol in 100 mL volumetric flask and then completing to
volume with bi-distilled water.

Sodium nitrite 1 x 10" mol/L was also prepared by dissol-
ving a suitable amount in bi-distilled water.

RESULTS AND DISCUSSION

Orphenadrine citrate analysis: Orphenadrine citrate
reacts with 1-amino naphthalene and sodium nitrite solution
with heating at 50 °C for 6 min to give an orange complex.
The result solution was scanned in the range of wavelengths
300-600 nm against a blank of bi-distilled water and then
measured the absorbance at maximum wavelength 462 nm.
The linearity was in the concentration range 4.61-80.76 ug/mL.
Molar absortivity coefficient was 12161 L mol™” cm™. Limit
of detection and limit of quantification were 0.89 and 2.7 ug/mL,
respectively. Sandell sensitivity was 0.029 ug/cm?* We studied
all the parameters of the coloured result solution to obtain the
optimal conditions as the following:

Effect of temperature and time: We studied the effect
of the temperature degree between 30-70 °C and heating time
between 1 to 15 min. It is found that at 30, 35, 40 and 45 °C
the absorbance continued in rising. Above of that, at 55 and
60 °C, the absorbance stayed constant, whereas at 65 and 70 °C
a shifting peak has started and the absorbance decreased. So
the optimum temperature was 50 °C for 6 min heating.

Sequence of addition and stability: The most favourable
addition sequence was ‘““1-amino naphthalene-sodium nitrite-
drug” for obtaining the highest absorbance. The complex
stability was at least 24 h.

Effect of reagent volume: To study the 1-amino naph-
thalene volume influence on the coloured solution, we made
a series of 10 mL separation volumetric flask solution by
adding 0.5 mL of orphenadrine citrate 1 x 10 mol/L, 1 mL of
sodium nitrite 1 x 10" M and between (0.0-4.0 mL) of
1-amino naphthalene 1 x 10 M, then added 4 mL of ethanol
and completed to 10 mL by bi-distillated water. The absorbance
at 462 nm for every added of 1-amino naphthalene volume,
against the blank of bi-distilled water was determined. It was
found that the completed coloured complex formation was
after 1 mL of 1-amino naphthalene solution as it is shown in
Fig. 2. The same work was repeated for studying the effect
of sodium nitrite volume 0.1 M in the volumes 0.1-1.2 mL
and the best addition volume was 1 mL in this concentration
(Fig. 3).
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Fig. 3. Effect of volume sodium nitrite

Reaction ratios by molar ratio: To study the reaction
ratios between orphenadrine citrate and 1-amino naphthalene,
we made a series of 10 mL separation volumetric flask
solutions by adding 0.5 mL of 1 x 10 M orphenadrine citrate
and 1 mL of 1 x 10" M sodium nitrite, after we fixed a suitable
volume and between 0.125-4.0 mL 1-amino naphthalene 1 x
107 M, followed by the addition of 4 mL of ethanol and make
up the volume to 10 mL by bi-distillated water. The absorbance
was measured at 462 nm for every added of 1-amino naphthalene
volume, against the blank of bi-distilled water. It was found
that the reaction ratio (orphenadrine citrate: 1-amino naph-
thalene) was (1:2) (Fig. 4).
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Fig. 4. Orphenadrine citrate and 1-amino naphthalene reaction ratios by
molar ratio

Reaction ratios by continuous variation: To study the
reaction ratios by continuous variation between orphenadrine
citrate and 1-amino naphthalene, we made a series of 10 mL
separation volumetric-flask solutions. each one contains 1 mL
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of sodium nitrite, X mL solution of orphenadrine citrate
1 x 10° M and Y mL 1-amino naphthalene 1 x 10° M (always
X+Y = constant) respectively, we heated, added 5 mL ethanol
and completed to 10 mL by bi-distillated water. We measured
the absorbance at 462 nm for every added of orphenadrine
citrate and 1-amino naphthalene volume, against the blank bi-
distillated water. It was found that reaction ratio (orphenadrine
citrate: 1-amino naphthalene) was (1:2) (Fig. 5).
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Fig. 5. Orphenadrine citrate and 1-amino naphthalene reaction ratios by

continuous variation

Complex formation constant (log K.): The complex
formation constant was calculated after the molar ratio and
the continuous variation as presented in Table-1.

TABLE-1
COMPLEX FORMATION CONSTANT (log K.)
Method log K, Average
Molar ratl(.) ‘ 9.71 9.48
Continuous variation 9.24

Paracetamol analysis: After preparation of the stock
solution we made series of 10 mL separation volumetric-flask
solutions and scanned the spectrum in the range 200-400 nm
against the blank of bi-distilled water and then calculated the
first order derivative from the software program. It is found
that paracetamol had a good absorbance at 264.17 nm where
the coloured complex and other components had zero absor-
bance at this wavelength. Molar absortivity coefficient was
10104 L mol" cm™, limit of detection and limit of quanti-
fication were: 0.22 and 0.66 ug/mL respectively. Sandell
sensitivity was 0.075 ug/cm®.

Range and linearity of orphenadrine citrate: We studied
the linearity orphenadrine citrate concentration at the optimal
conditions where we made a series of 10 mL separated volu-
metric flasks each one contains 1 mL of 1-amino naphthalene
2 x 10° M, 1 mL of sodium nitrite 1 x 10" M and variable
concentration of orphenadrine citrate stock solution 1 x 10~
M, the constant concentration of paracetamol was added and
heated, added 4 mL ethanol and then completed to 10 mL by
bi-distillated water, finally measured the absorbance at 462 nm
for each concentration against the blank bi-distillated water.
Fig. 6 presents the orphenadrine citrate spectra. The range of
linearity was obeyed to Beers law in concentration 4.61-80.76
pg/mL and the linearity is presented in Fig. 7.
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Fig. 6. Spectra of orphenadrine citrate complex
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Fig. 7. Linearity of orphenadrine citrate

Range and linearity of paracetamol: The same work
for studying paracetamol linearity was done by adding a
constant concentration of orphenadrine citrate and the same
precedent volumes of 1-amino naphthalene, sodium nitrite and
variable concentration of paracetamol stock solution, using
the first order derivative at 264.17 nm (Fig. 8). It is found that
linearity was obeyed Beers law in concentration 0.75-30 pg/mL
and the linearity is presented in Fig. 9.
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Fig. 8. First derivative spectra of paracetamol
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Fig. 9. Linearity of paracetamol
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TABLE-3
DETERMINATION OF PARACETAMOL AND ORPHENADRINE CITRATE IN
SOME SYRIAN TRADEMARKS TABLETS FORMULATIONS

g‘;‘;‘: Company Drug ]32;‘)’ X, X, X, X X Re‘(:;:)ery ?%])3 LC
Trampal | Am | Parecetamol 450 4497 44970 4497 4482 4497 44940 9986  0.14  0.83
Orphenadrine citrate 35 349 3490 354 354 340 3492 9977 163 070

Asiagesic | Asa | Paracetamol 450 4511 44500 4498 4498 4498 449.10 9980 052 092
Orphenadrine citrate 35 345 3530 356 340 353 3494 9982 190 082

Myoflex  Sypheo  Pracetamol 450 4497 45059 4497 4497 4511 45014 10003 0.14  0.78
Orphenadrine citrate 35 345 3490 345 350 358 3494 9982 152 0.65

LC = Limit of confidence.

Table-2 outlined the optimal parameters of the parace-
tamol and orphenadrine citrate.

TABLE-2
OPTIMAL SPECTROPHOTOMETRIC PARAMETERS OF
THE PARACETAMOL AND ORPHENADRINE CITRATE

Parameters Paracetamol Orph.enadnne
citrate
Aoy (M) 264.17 462
Beer's law limit (ug/mL) 0.75-30 4.61-80.76
Molar absorptivity (L/mol cm) 12161 10104
Sandell's sensitivity (ug/cm?) 0.075 0.029
Linear regression equation m = 0.003 m = 0.024
b =0.000 b=0.037
Correlation coefficient 0.999 0.996
LOD (ug/mL) 0.22 0.89
LOQ (ug/mL) 0.66 2.7
Complex formation constant (log K.,) - 9.48

Analysis of commercial tablets: The proposed method
has been applied for the analysis of paracetamol and
orphenadrine citrate in their commercial tablet products.
Twenty tablets were grounded and determined the tablet
average weight. A quantity of powder equal to 500 mg
paracetamol and 35 mg orphenadrine citrate was transferred
to 500 mL volumetric-flask and completed to volume with bi-
distillated water. The analyte was filtered and took a suitable
volume to achieve the studied linearity. We added to it 1 mL
1-amino naphthalene and 1 mL sodium nitrite, then heated a
mixture solution at 50 °C for 6 min, after that 4 mL of ethanol
was added to make up the solution to 10 mL by bi-distillated
water. Finally, the absorbance at 462 nm was measured and
took the first order derivative from the application of the
program at 264.17 nm. There were no interferences between
drugs and tablet excipients. Table-3 presents the determination
results of paracetamol and orphenadrine citrate in some Syrian
commercial products.

Conclusion

We developed a new method which is suitable for the
identification and quantification of the binary combination of

paracetamol and orphenadrine citrate in Syrian tablets formu-
lation.

A good percentage of recovery shows that the method
can be successfully used in a routine basis. The proposed
method is simple, sensitive, rapid, specific, a little cost and
could be applied for quality control of paracetamol and
orphenadrine citrate.
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