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ABSTRACT

A rapid, linear, sensitive and specific reverse phase HPLC method was
developed and validated to quantify Orlistat in canola oil. Method was
developed by using different solvents of different ratios with temperature
to enhance the miscibility of oil and solubility of drug. Complete extrac-
tion of drug from oil is achieved and can be detected with the analytical
run time of approximately 12min. The method has been found to belinear
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and shows stability of orlistat. A method with isocratic separation was
achieved usingaC-18, 150mmx4.6mmi.d.,.5um particlesize column witha
flow rate of 2.0mL/minwith aUV detector to monitor the elute at 210nm.
The mobile phase consisted of buffer (0.1% ortho phosphoric acid):

acetonitrile. © 2008 Trade Sciencelnc. - INDIA

INTRODUCTION

Orligat isalipaseinhibitor for obesty management
that actsby inhibiting the absorption of dietary fats of
approximately 30% of fatty componentsfromthediet™
Orligtat is(S)-2- formylamino-4-methyl-pentanoicacid
(9)-1-[[(2S, 39)-3-hexyl-4-ox0-2-oxetanyl] methyl]-
dodecyl ester (Structure 1) having empirica formulaof
C,HNO,, anditsmolecular weight is495.74. Itisa
singlediastereomeric moleculehaving four chird cen-
ters. Orlistat is practically insoluble in water, freely
solublein chloroform, and very solublein methanol and
ethanol. Orlistat has no pKawithinthephysiological
pH range.

Themajor challengeinvolvedinthemethod devel -
opment wasdeve oping reverse phase chromatographic
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Sructurel: Structure of orlistat (MW = 495.735g/mol)

condition and thedrug extraction fromthevehicleused
for theformulaionthat isinsolublein al agouesmedia
whichiscanolaoil, an diphatic acid and hydrophobic
innature,

A new approach for method development was
made by using the methanol in combination with tem-
perature. The drug extraction wasfound 100% with
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appropriate peak symmetry and complete baseline.
EXPERIMENTAL

Chemicalsand reagents

Orlistat standard was provided by Ranbaxy Re-
search Laboratories (Gurgaon, Haryana). Orlistat so-
Iutionin canolaoil was prepared by inhouseinvarious
mg/ml concentrations.

Ortho-phosphoric acid (85 % w/w, Sd-fine-chem)

Acetonitrile (Merck)

Methanaol (Sd-fine-chem/Qualigence)

Solventsand chemicalswere of HPLC and ana-
Iytical graderespectively and used asreceived. Puri-
fied HPLC grade water was obtained by reverse os-
maos sandfiltrationthroughaMilli-Q® sysem (Millipore,
Milford, MA, USA) and wasused to prepareall solu-
tions.

HPL C instrumentation and conditions

TheHPLC system consisted of aWaters® 2965
controller solvent delivery module (Waters Chroma:
tography Division, Milford, MA, USA), a Waters
autosampl er, asol vent degasser, aWaters 2996 PDA
detector (Waters Chromatography Division, Milford,
MA, USA). A Empower® version 3.0, Chromatogra:
phy Division, Milford, MA, USA) Chromatographic
software used to record and evaluates the data col-
| ected during chromatographic analyss. Thechromato-
graphic separation was performed using akromosi C-
18, 150mmx4.6mmi.d., Sum particlesizecolumnwith
aflow rateof 2.0 ml/min and using a UV detector to
monitor the elute at 210nm. The mobile phase con-
ssted of buffer (0.1% ortho phosphoric acid): acetoni-
trileintheratioof 10:90(v/v). Thediluent usadfor sample
preparation was methanol. The e ute was monitored
using UV detection at awavelength of 210nm. The
columnwas maintained at 30°C temperature and an
injection volumeof 50uL wasused. Themobile phase
wasfiltered through 0.45u membrane and degas prior
to use.

HPL C method development and optimization

Method devel opment has been started by selecting
the suitablediluent for miscibility of thecanolaoil and
solubility of theorlistat aswell, for thecompleteextrac-
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tion of drugfrom canolaoil.

Themiscibility of canolaoil wasinitially andyzed
by using methanol, acetonitrile, buffer methanol andin
theredifferent combinationtheoil wasfound to beim-
miscibleindl. Orlistat isfound to be solublein metha-
nol and acetonitrile. Solution mixture of orlistat and
canolaoil wasdso checked for miscibility by usng THF,
acetonitrile, methanol and chloroform. Both of themare
found solublein chloroform. (Above Resultsare sum-
marizedinthe TABLE 1)

It was concluded that reverse phase method de-
velopment wasnot possible under dl the above condi-
tions

Extraction with hexanewas carried out by taking
drugin canolaoil and mixingwith 50ml of hexaneand
100ml of Acetonitrilein separating funnel. Two layers
wereformed. Acetonitrilelayer hasbeeninjected after
filtering with an APFB1.0um + PTFE 0.45um glass
fiber filter . Theextraction of drug wasfoundto be 90%.

Addition of 2ml of alkali (0.01N NaOH) and 2ml
of acid (0.01N HCI) was done separately during ex-
traction to seetheeffect of acidic and basic environ-
ment onsolubility of oil and extraction of drug but it has
been found that thereisno roleof pH in extraction of
drug.

A new approach for method development was

TABLE 1 : Solubilityof orlistat and canola oil mixturein
different solvents

S.no Experiment Canola ail Orligtat
1 Canolaoil + Methanol Immiscible -
2 Canolaoil + Acetonitrile Immiscible
3 Canolaoil + Methanol Immiscible
:Buffer (50: 50)
4 Canolaoil + Acetonitrile Immiscible
:Buffer (50: 50)
5 Orlistat + Hexane Insoluble
6 Orlistat + Methanol Soluble
7  Orlistat + Acetonitrile Soluble*
Canolaoil + Orlistat + -
8 THE Miscible Insoluble
Canola il + Acetonitrile - .
9 +Orlistat + THE Immiscible Poor extraction
Canola oil +methanal -
10 +Orligtat + THE Immiscible
Canolaoil + Orlistat + -
11 Chloroform Miscible Soluble
Canola il + Acetonitrile - .
12 +Orlistat Immiscible Poor extraction

*Solubility in methanol is found to be better than in acetoni-
trile
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made by using methanol in combination with tempera-
ture. The sampleis prepared by adding orlistat and
canolaoil with methanol, sonicated at 40-50°C for 5
minute, alowedto coal, filtered withanAPFB1.0um +
PTFE 0.45um glassfiber filter after attaining theroom
temperatureand injected.

A nove sorbent material isused for the determina-
tion of orligtat iskromos| with porous, sphericd, sllica-
based HPL C packing material for anaytica chroma-
tography. (Kromasil packingsprovided with novel state
of art bonding and end capping technology that ischar-
acterized by excellent chemica and mechanical stabil-
ity and provides excd lent peak symmetry for anaytes
whilea so presenting excellent properties of chemical
purity, stability, surface properties, poresizeand pore
uniformity. Kromasil silicahasasmooth surface, com-
bining perfectly spherical silicawith avery smooth sur-
faceisagreat combination when someonelooking for
dlicawithalonglastinglifetime

Thedrug extraction wasfound 100% with appro-
priate peak symmetry and compl ete baseline resolu-
tion.

Thestability of the stock solution was determined
by quantification of orlistat (heated) in comparisonto
freshly prepared orlistat (without heating). No signifi-
cant changewas observed in response (Figure 1)

Prepar ation of standard and samplesolutions
1. Preparation of standard solutions

A standard solution of orlistat (0.5mg/ ml) waspre-
pared by accurately weighing approximately 25mg of
orlistat working standardin 50ml volumetricflask, added
30ml of diluent, sonicated for 2 minutesand diluted to
thevolumeto get the concentration of 0.5mg/mL solu-
tion and filtered through APFB1.0um + PTFE 0.45um
glassfiber filter.

2. Preparation of sample

Pipette out desired volume of samplesolutioninto
arequired volumetricflask containing gpproximately 3/
4volumeof methanal, rinsethe pipette (3-4 times) with
methanol sonicate at 40-50°C for Smin cool it at room
temperaturedilute up to thevolumewith methanol keep
at room temperature for 10min, prepare the sample
solution to get aconcentration of 500ug/mL approxi-
mately with diluent and filter through APFB1.0um +

Hnalytical CHEMISTRY o

PTFE 0.45um glassfiber filter.
Validation

Themethod was validated with respect to param-
etersincluding Linearity, Precision, Stability, Robust-
ness, Ruggednessand Selectivity

1.Linearity

The calibration curves (n=5) constructed for
orlistat were linear over the concentration range of
0.350-0.600mg/ml. Peak areasof orlistat were plotted
verausorlistat concentration and linear regress onanay-
sisperformed on theresultant curve. Thecorrelation
coefficientsof R = 0.9998, across the concentration
range studied wereobtained following linear regression
andyss.

2. Precision

Precision of the assay wasinvestigated with respect
to both repeatability and reproduci bility. Repeatability
wasinvestigated by injecting six replicateinjection of
orlistat standard of same concentration assampleand
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the %RSD of 0.21 wasfound . Intra-assay precision
dataare obtained by repeatedly analyzing, in onelabo-
ratory on one day, aliquots of homogeneous sample,
each of which independently prepared according to
method procedure Sample sol ution (500pg/ml) was
injected insix replicate wherethemean concentrations
werefound to be 99.42%w/w with %RSDsof 0.27.

3. Sability in analytical solution

Stability inanaytica solutionwasassessed by in-
jecting the 0.5mg/ml concentration for 15 hrswith ap-
proximately 1hrsdelay resulting in associated cumula
tiveRSD of 1.22%.

4. Selectivity

Theresultsof stresstesting studiesindicated ahigh
degree of sdlectivity of thismethod for orlistat andits
possi ble degradation products.

5. Robustness

By changing temperature of column (£5 degree
centigrade)

By decreasi ng thetemperature RSD was coming
0.76% and on increasing Temp RSD isfound to be
0.97%

Variation in mobilephase composition (£2)

By decreasing the Organic percentagein mobile
phasethe RSD hasbeenfound 1.77% and on increas-
ing RSD hasbeen found to be 1.98%

Variation in wavelength of detection (£5)

By decreasing the wavel ength the RSD has been
found 1.71% and on increasing RSD hasbeen found
to be 0.50%.

7. For ced degradation studiesof sample

In order to determinewhether theand ytical method
and assay werestability-indicating, orlistat incanolaoil
was prepared and stressed i n under various conditions
to conduct forced degradation studies. All solutions
prepared for use in forced degradation studies were
prepared in methanol toyield starting concentrations of
orlistat of 0.5 mg/ml and evaluated for peak purity and
inall stresscondition orlistat peak purity were passes
andresultsaresummarized in TABLE 2.

7.1. Oxidation
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Chromatogram of orlistat in canola oil

Figure2: Typical chromatogram of orlistat sandard and
formulation in canolaail

TABLE 2: Summary of forcedegradation result

% of degradation

S.no Stress condition Time

orlistat
Acid hydrolysis .
1 (1.0N Hydrochloric acid) '™t 8
Alkaline hydrolysis -
2 (0.005M Sodium hydroxide) Mt 45
Oxidation Initial 12

3 (6.0% Hydrogen peroxide)

Solutionsfor oxidation studieswere prepared as
described above and add ImL of 6% H,O, (30% V/v).

7.2.Acid degradation studies

Solutionsfor acid degradation studieswere pre-
pared in methanol and add 1mL of 1M Hydrochloric
acid (80:20, viv).

7.3.Alkali degradation studies

Solutionsfor alkali degradation studieswere pre-
pared in methanol and add 0.5mL of 0.005M, sodium
hydroxide (80:20, v/v).

RESULTSAND DISCUSSION

The proposed method was applied to the determi-
nationof orlistatin canolaoil. Eventualy, amohbilephase
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TABLE 3: Resultsof stability studies

Conc. Time points Condition (;2 ?v?\yv)
1 Initial 105.25

7 Day 25°C 107.50

5 Initial 103.08

7 Day 25°C 105.04

of buffer (0.1% ortho phosphoric acid : acetonitrile) in
theratio of 10:90 (v/v) witharuntimeof 12 minutes
with aflow rate of 2.0ml/min, Orlistat €l uted at about
6 min, provided the best chromatographic response and
wasused for further studies.

The method wasfound to belinear over the con-
centration range of 0.350-0.600mg/mL

A typicad chromatogram obtained followingthestan-
dard assay and formulation depicted infigure 2. The
resultsof theassay indicatethat themethod isselective
for theassay of orligtat inthisformulation.

Supporting experiment

Thestability studies carried out in-housefor one
week. The study has been carried out for different mg/
mL solution of orlistat in canolaoil with four stability
time points of OHr, 6Hr, 24Hrs, 72Hrsand one week.
TheResultsindicate that thedrugisstable. Stability
dataareshownin TABLE 3.

CONCLUSIONS

To our knowledge no stability-indicating reverse
phaseandytica method for thedetermination of orlistat
incanolaoil hasbeen published. Therearefew analyti-
cal methods of HPL C®4 and gas chromatography!®
reportedintheliteraturefor the quantitative determina:
tion of orligtat. Itisnot feasibleto usethesehighly sen-
gtivemethodsfor theroutinequantitetiveassay of orlidat
incanolaail.

Consequently aHPL C andytical method hasbeen
devel oped for thedetermination of orlistat in canolaail.
The proposed reverse phase HPLC-UV method is
smpleand linear and hasthe ability to separatethedrug
from excipientsand can be gpplied for the quantifica-
tion of orlistat in canolaoil wherethe content of active
pharmaceutical ingredient (API) ishighintheformula
tion. Thesmplicity of themethod dlowsfor application
inlaboratoriesthat lack of sophisticated analytical in-
strumentssuch asLC-MS or GC-MS.
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