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ABSTRACT

Smple, precise, rapid and selective reverse phase high performance liquid chromatographic (RP-HPLC) methods
have been devel oped and validated for the assay determination of Methylcobalamin 1500 mcg and Alphalipoic acid
300 mg in soft gelatine capsule formulation. Two separate chromatographic conditions were used for estimation of
Methylcobalamin[1] & Alphalipoic acid[2]. The methods use Phenomenox Luna (C-18, 250 x 4.6 mm, 5 um)
column and gradient elution for both the methods. The aqueous mobile phase contained 0.02 M phosphate buffer
adjusted to pH 3.5 with hexane-1-sulphonic acid, sodium salt as ion pairing reagent and acetonitrile for both the
methods. Separation and quantification was achieved by changing the proportion of the system linearly with a
time-schedule programme. Detection was carried out in the range of 200 to 600 nm using photodiode array detector
and set at 240 nm for alphalipoic acid and at 266 nm for Methylcobalamin and further analysis was carried out
using a UV detector. These methods have been validated and found to be applicable in routine analysis for
Methylcobalamin & Alphalipoic acid capsule. The precision is exemplified by relative standard deviations of 0.78%
for Methylcobalamin and 0.53% for Alphalipoic acid. Good linearity was observed between the concentration of the
analytes and peak area with correlation coefficients of 0.99995 and 0.99941 respectively. Mean recoveries obtained
during spiking experiments were found to be 101.43 % and 99.43 % respectively
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INTRODUCTION

Methylcobalamin (MCB)[1], (1R, 2R, 4S, 7S)-7-{[(28}hydroxy-2-phenylpropanol]oxy}-9,9-dimethyl-3-0¥a
azonia tricycle [3.3.1.02,4] nonane, is a suppldnienvitamin, used in treatment of Vitamin B12 iéfncy of
dietary origin. It is official in Japanese pharmpeeia[l]. Alphalipoic acid (ALP)[3], (R)-5-(1, 24ttiolan-3-yl)
pentanoic acid, is antioxidant, and used in treatnoé diabetes and HIV. It has also been used #orcer, liver
ailments, and various other conditions. It is afficin United State Pharmacopoeia[2]. Combinatioh o
Methylcobalamin and Alphalipoic acid treats botte throblems associated with all types of neuropathy
neuralgia (neuronal pain) and neuron degeneratimh &so is used in management of diabetic neurgpath
Alphalipoic acid is a universal antioxidant whicrepents oxidative damage of neurons. Methylcobalantreases
myelin sheath formation thereby regenerates neuftnis has stimulated research on accurate andiesffic
analytical methods for the determination of vitasniwhich is problematic because of their instabibtyd the
complexity of the matrices in which they are uspalhalysed. Literature survey reveals some reponeithods for
the analysis of Methylcobalamin & Alphalipoic acily ultra-violet (UV)[8], high-performance liquid
chromatography (HPLC) and high-performance thirefaghromatography (HPTLC)[5]. Estimation of alapbeaic
acid by UV, HPLC[10]and GCeither individually or in combination with otherwdys are also reported. To the best
of our knowledge, there are very few analytical oes reported for assay determination of binary tumé
containing Methylcobalamin and Alphalipoic acid Soft gelatine capsule[20] formulation. Therefore, aitempt
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has been made to develop a simple, accurate, eapdreproducible gradient HPLC methods for sim@tars
determination of Methylcobalamin and Alphalipoidchin soft gelatine capsule[20] dosage form anddadé it, in

accordance with ICH guidelines[15]. The proposedhads are very simple, rapid, and validated acogrtth ICH

guidelines[15]. In the present work, assay deteation of Methylcobalamin and Alphalipoic acid inftsgelatine

capsule is proposed using a simple gradient progmasetting the wavelength at 240 nm for alphatipasiid and at
266 nm for methylcobalamin and at different chravgaaphic conditions

MATERIALSAND METHODS

Instrument
The HPLC system was composed of LC 2010 Shimadstesyfitted with Prominence PDA detector with LC
Solution software. Analytical column used for thesethods is Phenomenox Luna C18 (250 mm x 4.6 1ym),

Reagentsand materials

All the reagents were of analytical-reagent gré&eionized water (Millipore), HPLC-grade acetonérimonobasic
potassium phosphate, hexane -1- sulfonic acidusodialt AR grade, ortho-phosphoric acid AR grada sodium
hydroxide AR grade were used. Highly purified waoiki standards, Methylcobalamin JP (B12 with purity
92.04%)Biocon Ltd, and Alphalipoic acid USP (purity 99.7R®iocon Ltd, The analysed samples
(Methylcobalamin Soft gelatin Capsule of Gelnovabllawas a capsule containing 1.5 and 300 mg of
Methylcobalamin and Alphalipoic acid per capsulepextively

Preparation of mobile phase

For Assay of Methylcobalamin & alphalipoic acidetigradient elution system started with an aqueo02 ™
monobasic potassium phosphate buffer adjusted t8.phvith dilute ortho-phosphoric acid solution agwhtaining
3.76 g of hexane-1-sulphonic acid, sodium saltraslignt system Solvent A and Acetonitrile as Salv@nRefer
Table 1 & 2 for the gradient elution programmedssay of Methylcobalamin & alphalipoic acid respesy

Table 1: Gradient elution programme for the assay of Methylcobalamin

Time | Buffer (Solvent A)| Acetonitrile (Solvent B)  &dlient
0.00 80 20

13.00 80 20

13.01 50 50 Linear
23.00 50 50

23.01 80 20

32.00 STOP

Table 2: Gradient elution programme for the assay of Alphalipoic acid

Time | Buffer (Solvent A)| Acetonitrile (Solvent B)  &dlient

0.00 60 40
10.00 60 40
10.01 35 65 Linear
16.00 35 65
16.01 60 40
28.00 STOP

Preparation of diluent
Weighed and dissolved 6.8 g Potassium dihydrogehoPphosphate and 0.9 g of Sodium Hydroxide in 1600
water. Adjusted the pH 6.8

Chromatographic conditions

For Assay of Methylcobalamin: A Reverse phase coli@dhenomenox Luna-C8 was a 250 X 4.6 mm id., Bn
particle size and end capped. After sample prejparanmediately transferred in an amber vial angtla stable
temperature, 20°C. Column oven temperature waatg°C. The wavelength was set at 266 nm. The fida was
1.0 ml/min and the volume injected was 80

For Assay of Alphalipoic acid: A Reverse phase noiuPhenomenox Luna-C8 was a 250 X 4.6 mm id., jfm
particle size and end capped. After sample preparahmediately transferred in an amber vial angtle stable
temperature, 20°C. Column oven temperature waatg#1°C. The wavelength was set at 240 nm. The fide/ was
1.2 ml/min and the volume injected was\il0
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PROCEDURE

Preparation of standard solutions

Methylcobalamin standard solution: Weighed acclya2® mg of Methylcobalamin working standard in 160
volumetric flask, dissolved in 70 ml of diluent adiuted up to the mark with diluent and mixed. ther diluted 5
ml to 50 ml with diluents

Alphalipoic acid standard solution: Weighed acceisatl00 mg of Alphalipoic acid working standard 200 ml
volumetric flask, dissolved in 100 ml of diluentdadiluted up to the mark with diluent and mixed

Sample preparation

20 intact capsules were weighed accurately. Tramsfe¢he content of the capsules in a petridishwitial the help
of spatula made a homogenous paste. Cleaned ocapisele shells with a small quantity of n-hexanestmove all
the traces of contents. Weighed the empty capsaliéss From the differences in the weight of integpsules & it's
empty capsule shells; determined the average @ikt

Methylcobalamin sample preparation: A portion of fhaste equivalent to 1.0 mg of Methylcobalamingferred
into 50 ml amber colour volumetric flask. About #0 of diluent was added and sonicated for 20 miuegth
intermittent shaking and the solution was dilutedélume with diluent, mixed well. The sample smntwas then
filtered through 0.45um membrane filter

Alphalipoic acid sample preparation: A portion bétpaste equivalent to 100.0 mg of Alphalipoic gcéhsferred
into 200 ml amber colour volumetric flask. AboutOl@l of diluent was added and sonicated for 20 teisuwith
intermittent shaking and the solution was dilutedélume with diluent, mixed well. The sample smntwas then
filtered through 0.4um membrane filter

RESULTSAND DISCUSSION

Method development

During method development it became obvious thi#reint work up procedures have to be used forrdetation
of two components due to differences in solubgihd stability. So, diluent 0.05 M monobasic potassphosphate
buffer adjusted to pH 6.8 was selected for dissgiywoth the components. The selectivity of a chtographic
separation is described by the combined affinitieg the mobile phase and stationary phase exetthesample
components. A reliable chromatographic assay agoires acceptable resolution, reasonable retetitites and
good peak symmetry. Different proportions of acétde in the mobile phase exerted a striking changthe ‘K’
values of Methylcobalamin whereas the peak behawbWphalipoic acid remained unaffected. The gdeobf a
gradient elution system affects the retention d&dites in a similar way to the proportions of théveat with greater
elution strength in a binary mobile phase undetristic conditions. The gradient conditions weresghoin terms of
peak shape, column efficiency, chromatographicyaimmtime and selectivity. Several gradient programere tried
to separate all the interfering peaks. Elution athbMethylcobalamin & alphalipoic acid from the goin was in
order of decreasing polarity of the mobile phasedugs the proportion of acetonitrile increasedrétention times
for both ingredients got decreased and some of tbkered with solvent front. Due to soft gelatingpsales,
interference by other excipient’s peak were alsseoked; but by gradient elution method, this problgot
nullified. The greater the proportion of phosphatfer with ion pair reagent, the better peak shapad resolution
from the other interfering peaks. The peak asymyn@ty and theoretical plate counts of both the congmts were
very close to the ideal value 2 and not less tliD2espectively.

Refer Figure 1 & 2 for Methylcobalamin & Alphalipoacid Standard solution chromatograph respectively
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Figure 1: Methylcobalamin standard Figure2: Alphalipoic acid standard
solution chromatograph solution chromatograph

In order to test the applicability of this proceeluo a commercial formulation, ‘Methylcobalamin Sg€latin
Capsule of Gelnova Lab. was analysed. The samplkspeere identified by comparing the WXfs spectrum of
each one with those of the standard reference coems.

Refer Figure 3 & 4 for Methylcobalamin & Alphalippacid Sample solution chromatograph respectively.
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Figure 3: Methylcobalamin sample Figure4: Alphalipoic acid sample
solution chromatograph solution chromatograph

M ethod validation

Validation of the analytical method is the proctsas establishes by laboratory studies in whichgegormance
characteristics of the method meet the requiremfamtshe intended analytical application. The pragian and
execution should follow a validation protocol. Thisethod has been validated with respect to pretidinear
range, accuracy, specificity and robustness

Specificity

The specificity of the present method was describgdbeak purity. It calculates a peak purity index each

spectral comparison between the reference spe@ndhthe other peak spectra. Purity angle shoulddsethan the
purity threshold for each component and there veapurity flag indicated that the excipients presernthe dosage
forms did not interfere with the analysis (no neéible interference from the excipients was obseiunethe

chromatograms). Specificity of the peak purity ofethlylcobalamin and Alphalipoic acid were assessgd
comparing the retention time of standard and tmapséa and good correlation was obtained. Both thekpeavere
found pure. Also there were no peaks when the pta@nd blank were injected and no interferencescdé¢he
method is specific. System suitability parameteesendetermined as tailing factor and theoreticatgs for both the
peaks

Refer Table 3 for Specificity study observations.

Refer figure 5, 6, 7 & 8 for chromatograph of Mdtopalamin blank, Alphalipoic acid blank, Methylaiamin
placebo, Alphalipoic acid placebo respectively.

Refer figure 9 & 10 for peak purity graph of Metbgbalamin and Alphalipoic acid in sample solutieagectively.
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Table 3: Specificity study observations

Methylcobalamin Alphalipoic acid
Retention Time in minute 8.355 6.545
Tailing Factor (NMT 2.0) 0.973 1.675
9755.88

Theoretical plates (More than 2000)  7789.55

Peak Purity Peak Purity Index : 1.0000 Peak Pumitex : 1.0000
Blank/Placebo Interference Not detected Not detkecte
% RSD peak area (NMT 2.0 %) 0.05 % 0.12 %
DelACh]  mv @
0
40
20
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0 ' :
25 k) o R A s >
min ‘_Del A Ch1/240nm

Figure5: Methylcobalamin Blank

Figure 6: Alphalipoic acid Blank
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Figure 7: Methylcobalamin Placebo Figure 8: Alphalipoic acid Placebo
Chromatograph Chromatograph
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Figure 9: Peak purity graph of
M ethylcobalamin

Figure 10: Peak purity graph of

Alphalipoic acid
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Linearity & range

Linearity was obtained in the range of standarcteatration of both contents of capsule. A seriesixogolutions at
low and high concentration levels from 75 to 2008the nominal concentration levels for Methylcolmala and a
series of five solutions at low and high conceidratevels from 80 to 120% of the nominal concetitralevels for
Alphalipoic acid were prepared, each solution wgecited three times and the regression was cagcllby the
method of leassquares. Peak areas were calculated and the resgaligolated on the calibration graph for both
contents. It could be shown that the correlatidinisar over a wide range.

Refer Table 4 for Linearity & range study observas.

Refer Figure 11 & 12 for linearity graph of Methgttalamin and Alphalipoic acid respectively.

Table4: Linearity & Range study observations

Methylcobalamin| Alphalipoic acig

Concentration range 15 - 4@/ml 400 - 60Qug/ml

Correlation coefficient] 0.99995 0.99941

Slope 8674.92 4072.12

Y — Intercept -2498.98 10136.83

R-square 0.99990 0.99882

Linearity of Mecobalamin (Test : Linearity of Alpha Lipoic acid (Test :
2000000 - Assay) 600000 - Assay)
R4 500000 *
1500000 - . Ll o
o y =8674.x-2499 | 400000 | .
1000000 4 ""
1 b = X+
P K 5 @00 | y =4072.x + 10137
] ,v‘ —
@ 0000 2&00 1
0— ‘ ‘ ‘ . . 100000
-50 50 100 150 200 250
0
-500000 -
Concentration in % 0 50Concentrati]o(hoin % 150

Figure 11: Linearity graph of
M ethylcobalamin

Figure 12: Linearity graph of
Alphalipoic acid

Accuracy (recovery studies)

To check the degree of accuracy of the method,vexgostudies were performed in triplet by standaddlition
method at 80%, 100%, and 120% of specificationtlfiori alphalipoic acid (500 pg/ml) and at 75%, 108%25%
of specification limit for Methylcobalamin (20 ughm Known amounts of standard solutions of metbigltlamin
& alphalipoic acid was mixed with the placebo past@repare the different concentrations and walgested to
the proposed HPLC method. The % recovery was faarzke within the limits of the acceptance criteafa08% -
102%.

Refer Table 5 for results of recovery studies.

Table5: Resultsof recovery studies

Methylcobalamin Alphalipoic acid
Level % Recovery| Level| % Recovely
75 % 101.26 80 % 100.61
100 % 101.25 100 ¢ 98.59
125 % 101.79 1209 99.10
Mean 101.43 99.76 99.43

% RSD 0.31 0.81 1.06

Precision

Precision was carried out for Inter and Intradaglgsis for soft gelatine capsule dosage form. Bregi was
evaluated by carrying out six independent samp@amations of a single lot of formulation. The séagreparation
for soft gelatine capsule dosage form was carrietim same manner as described above. Relativelatan
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deviation (% RSD) was found to be less than 2%nfiethylcobalamin & alphalipoic acid, which provesittthe
method is precise.

Refer Table 6 for precision study observations.

Table 6: Precision study observations

Assay in %
- No. M ethylcobalamin Alphalipoic acid
Method Precision | Intermediate Precison | Method Precision | Intermediate Precision
1 167.55 165.17 104.34 104.40
2 164.18 165.09 104.08 104.42
3 164.85 165.65 103.24 103.25
4 167.12 165.74 103.73 103.68
5 166.12 163.92 103.05 103.75
6 166.02 163.28 104.30 103.96
Mean 165.97 164.81 103.79 103.91
SD 1.29 0.99 0.55 0.45
RSD 0.78 0.60 0.53 0.43
Method Precision Mean 16539 103.85
- Intermediate Precision : D 1.25 048
RSD 0.76 0.46

Robustness

The robustness of an analytical method is a measfuits capacity to remain unaffected by small Qatiberate
variations in method parameters and provides apatidn of its reliability during normal usage. Thariations may
be variation in column oven temperature by + 5°&jation in mobile phase pH by + 0.1 units. Theeasled results
were within the limit.

Refer Table 7 for the results of Robustness pammet

Table 7: Results of robustness studies

Methylcobalamin | Alphalipoic acid
Parameter % Assal % RSD % Asspy % RSD
Column oven change from 40°C to 359C  164.8 0.7§ 3.6 0.49
Column oven change from 40°C to 459C  165.1 0.73 4.5 0.55
4
6

Mobile phase pH change from 3.5 to 3 164.3 0.80 102.47 0.68
Mobile phase pH change from 3.5t0 3 164.4 0.79 104.72 0.59

SISO

Stability of sample solution

During solution stability experiments, RSD for thethylcobalamin & Alphalipoic acid content were fal0.47%
and 0.23% respectively for soft gelatine capsulgsade form which were within 2% RSD. Results of $b&ution
stability experiments confirmed that standard sohg and solutions in the diluent were stable fptoul2 hour
during the analysis

CONCLUSION

The developed separate gradient & chromatograpRicGimethods are simple, accurate and precise éoasksay
determination of Methylcobalamin & Alphalipoic acftbm soft gelatine capsule formulation. In the hosts for
determination of Methylcobalamin and Alphalipoiddatevels in soft gelatine capsule, use of Phenaxrdruna

C18 column and a gradient elution mode was appl&mtratic conditions could not be used mainly beeathe
chromatographic peaks were not well resolved. Théhads are simple, specific and rapid with a higgrde of
accuracy and precision and applied successfultiigaoutine analysis of Methylcobalamin and Alppaic acid in
soft gelatine capsule formulation. Thus, the désttimethod is suitable for routine analysis andityueontrol of

pharmaceutical preparations containing these drugembination. The simplicity of the procedure sllomake it
highly desirable for quality control of multiomponent products in the pharmaceutical and hézdidhindustries
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