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Riluzole andminocycline are used in the treatment for amyotrophic lateral
sclerosis (ALS) and as antibiotic respectively. The present workdescribes
simple, precise and accurate- HPLC method for the determination of riluzole
and minocycline in bulkand pharmaceutical dosage form. Quantification of
RiluzoleandMinocyclinewas carried out with Inertsil-C18, ODS columnas a
stationary phase using a mixture of mobile phase consists ofDegassed
Acetonitrile 100%.in the ratio 1:1 v/v and in the absorbance/ reflectance
mode at 280 nm. The limit ofdetection and the limit of quantification were
found to be 0.33 ng/spot and 1.01ng/spot respectively. For riluzole and0.32
and 0.98 for minocycline The Coefficient of determination (r2) was 0.9994.
The regression equation was found to be Y =16169C-95766.The accuracy
and reliability of the proposed method was ascertained byevaluation various
validation parameters like linearity, precision, accuracy and specificity
according to ICH guidelines. The proposed method was analysed with more
formulation units and provided a faster and cost effective quality control tool
for routine analysis ofriluzole and minocycline in bulk and its dosage form.
The excipients in the commercial tablet preparation did notinterfere in the
method.

INTRODUCTION:

Riluzole chemically known 6-
(trifluoromethoxy)-1, 3- benzothiazol-2-
aminelt is a glutamate antagonist (receptors,
glutamate) used as an anticonvulsant
(anticonvulsants) and to prolong thesurvival
of patients with amyotrophic lateral
sclerosis. Minocycline chemically known as
:(4S,4aS,5aR,12aS)-4,7-bis (dimethylamino)

- 3, 10,12,12a-tetrahydroxy-1,11-dioxo-
1,4,4a,5,5a,6,11,12a-octahydrotetracene-2-
carboxamide. A tetracycline analogue,
having a 7-dimethylamino and lacking the 5
methyl and hydroxyl groups, which is
effective  against  tetracycline-resistant
staphylococcus infections
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EXPERIMENTAL
Chemicals and regents: Riluzole and
Minocycline tablets, Combination Riluzole
and Minocyclinetablets received from
Spectrum labs, Hyderabad. Distilled water,
Acetonitrile, Phosphate buffer, Methanol,
Potassium dihydrogen ortho phosphate
buffer, Ortho- phosphoric acid.
Alltheabovechemicals and solvents were
procured from Rankem.
Instrumentation: Chromatography was
performed by using Inertsii C18 ODS
column connected to UV detector and
automatic injector. The data acquisition was
performed by Spin  chrome (LC
SOLUTIONS) software.
Chromatographic Conditions:
Chromatographic separation was achieved
on Inertsil C18 ODS (250 x 4.6 mm, 5 )
column with constant flow rate of 1 mi/min.
The mobile phase consists of acetonitrile
and methanol (90:10 v/v). The mobile phase
filtered through 0.45 pm nylon syringe
filters. The injection volume was 20ul for
standards and samples. All analysis were
done at ambient temperature. The samples
were analyzed at different wavelengths but
finally 280 nm was selected for the analysis
becauseat this wavelength sharp and clearly
resolved peaks for both the drugs were
observed.
METHODS

Preparation of standard and stock

solutions

Preparation of Standard stock solution:
Reference solution: The solution was
prepared by dissolving 20.0 mg of
accurately weighed Riluzole and 25.0 mg
Minocycline in Mobile phase, in two 100.0
mL  volumetric flasks separately and
sonicate for 20min. From the above
solutions take 10.0 mL from each solution
into a 50.0 mL volumetric flask and then
makeup with mobile phase and sonicate for
10min.

Preparation of Standard working solution
(100% solution): The stock solutions
equivalent to 20ppm to 80ppm with respect
to both drugs were prepared in combination
of Riluzole and Minocycline above,
sonicated and filtered through 0.45u
membrane.

Preparation of Sample solutions: Twenty
tablets were weighed accurately and a
quantity of tablet powder equivalent to 40
mg Riluzoleand 80 mg Minocycline was
weighed and dissolved in the 70mL mobile
phase with the aid of ultrasonication for 20
min. The content was diluted to 100 mL
with mobile phase to furnish a stock test
solution. The stock solution was filtered
through a 0.45 pum Nylon syringe filter and
10.0 mL of the filtrate was diluted into a
100.0 mL volumetric flask to give a test
solution containing 40 pg/mLRiluzoleand 80
pg/ minocycline [30-33].

Preparation of Ammonium acetate0.05m
buffer: 3.85gm of Ammonium acetate
dissolved in  Hplc Grade water and adjust
the pH with dilute ‘orthophosphoric acid to
6.5.

RESULTS AND DISCUSSION

Method Validation: The optimized
chromatographic method was validated for
system suitability, accuracy, linearity,
precision, LOD, LOQ, robustness and
ruggedness according to the ICH guidelines.
Linearity: To establish the linearity of the
method, serial dilutions were prepared to
obtain  mixture of Riluzole and
Minocycliune ranging from 20-80 pg/ml.
All the solutions were filtered through a 0.45
pum nylon syringe filters. The final solutions
were injected in duplicate manner keeping
the injection volume 20 pl. Calibration
curve was plotted between mean peak area
and  concentration.  The  correlation
coefficient and slope were determined from
the calibration curve.
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Table No. 1: Linearity table for Riluzole and Minocycline

Riluzole Minocycline
Concentration Concentration
Peak area Peak area
(pg/ml) (pg/ml)
0 0 0 0
20 572087 20 219695
30 887800 30 398090
40 1239364 40 547437
50 1570861 50 715694
60 1869524 60 885479
70 2234112 70 1022457
80 2546863 80 1199855
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1200000 y=16169x- 95766
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1000000 —
800000 -
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Fig. No. 3: Calibration curve of Riluzole
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Fig. No. 4: Calibration curve of Minocycline
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Table No. 2: Accuracy table of Riluzole

% Level Amount Spiked Amount % Recovery Mean %
(Hg/ml) Recovered Recovery
(ng/ml)
20 19.95 99.75
50 20 19.86 99.3 99.81%
20 20.86 100.4
40 40.14 100.35
100 40 39.96 99.9 99.91%
40 39.80 99.5
60 59.89 99.81
150 60 60.04 100.06 100.06
60 60.09 100.15
Table No. 3: Accuracy table of Minocycline
% Level Amount Spiked Amount % Recovery Mean %
(1g/ml) Recovered Recovery
(ng/ml)
20 19.98 99.9
50 20 19.94 99.7 99.9%
20 20.02 100.1
40 39.86 99.65
100 40 40.05 100.125 99.9%
40 39.98 99.95
60 59.90 99.95
150 60 59.97 99.83 99.93%
60 60.02 99.95
Table No. 4: Data of Repeatability (System precision) forRiluzole and Minocycline
S. No | Area of Riluzole Area of Minocycline
1. 1239678 549407
2 1243389 547265
3. 1264984 553482
4 1248352 551981
5. 1256493 551495
Mean 1250579 550726
S.D 10222.12 6031.135
%RSD 0.817391 0.439932
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Table No. 5: Data of Repeatability (Method precision) for Riluzole and Minocycline

S. No Area of Riluzole Area of Minocycline
1. 1243389 547265
2. 1264984 553782
3. 1248352 551981
4, 1256493 551495
5. 1239664 547437
6. 1243411 549117
Mean 1250579 550726
S.D 10222.12 2422.819
%RSD 0.817391 0.4399392

Table No. 6: LOD and LOQ table ofRiluzole and Minocycline

Molecule LOD (ug/ml) | LOQ (pg/mli)
Riluzole 0.33 1.01
Minocycline 0.32 0.98

Table No. 7: Robustness data for Riluzole and Minocycline.

S. No Condition %RSD of %RSD of
Riluzole Minocycline
1 Flow rate (-) 0.8ml/min 0.2 0.2
2 Flow rate (+) 1.0ml/min 0.8 0.4
3 Flow rate (+) 1.2ml/min 0.7 0.4

The linearity charts of Riluzole and
Minocycline was shown in figures 3 and 4.
The correlation coefficient was found to be
0.999 for both drugs and hence the method
was said to be linear. The results were
tabulated in table 1.

Accuracy: Accuracy was evaluated by
standard addition method of three known
concentrations of the drug and the spiked
solutions were analyzed. The recovery of the
added drug was determined by calculating
the preanalysed drug concentration with
concentration of spiked drug. The %
recovery was calculated and the results were
reported in table 2 and 3.

Precision: The precision of the analytical
method was studied by injectingfive
replicates of standard and sample
concentrations on the system precision and
method precision. The Riluzole and
Minocycline concentrations ranging from 20

pg/ml to 80 pg/ml at two levels intra and
inter day precision. The % RSD was
calculated and the results were reported in
table 4 and 5.

Limit of detection and limit of
quantitation: The limit of detection (LOD)
and limit of quantitation (LOQ)were
determined by injecting five replicates of
mobile  phase  followed by three
concentrations of the drug. The LOD was
defined as the concentration which yields a
signal-to-noise ratio of 3:1, while the LOQ
was calculated to be the lowest
concentration that could be measured with
signal-to-noise ratio of 10:1. The LOD and
LOQ were calculated by measuring the
standard deviations of the response and
slope. The results of LOD and LOQ were
tabulated in table 6.
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Robustness: Small deliberatechanges in
method like Flow rate are made but there
were no recognized change in the result and
are within range as per ICH Guide lines.
Robustness conditions like Flow minus
(0.8ml/min), Flow plus (1.0ml/min) Flow
plus (1.02ml/min), was maintained and
samples were injected in duplicate manner.
System suitability parameters were not much
affected and all the parameters were passed.
%RSD was found to be within the limits and
results were tabulated in table 7.
CONCLUSION

The study was undertaken in order to
develop and validate theanalytical RP-HPLC
method for estimation of Riluzole and
Minocycline pharmaceutical
formulations.This method gives good
resolution between two compounds with a
short analysis time. Hence this method can
be used in quality control departments with
respect to routine analysis for the assay of
the tablets containing Riluzole and
Minocycline.
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