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ABSTRACT

A reverse phase liquid chromatographic (RP-LC) rodthvas developed for the quantification of the texla
impurities of Bepotastine besilate drug substafide method was optimized using buffer (preparedissolving
1.0mL HPO, (85%) taken in 1000mL milli-Q-water and then pHswadjusted to 3.0 with dilute triethylamine
solution) as mobilephase-And Acetonitrile : Methanol : water in the ratio 80:20:10 v/v/v as mobile phase-B.
The flow rate was set at 1.0 mL mjnwavelength at 225nm respectively and the coluemperature was
maintained at 45°C. The capability of stability icating method developed was demonstrated by stgdyie
degradation products generated during the forcedrddation studies under the following conditionswater
hydrolysis, ii) at 75% relative humidity, iii) oxtve, iv) thermal v) photolytic, vi) acid, vii) ba, and viii)
photolytic degradation. The developed method caruded for the determination of synthetic and degtiad
impurities in the regular quality control analydia the drug substance.

Keywords: Bepotastine besilate, Reverse phase liquid chrayrepby, Stability-indicating methods, method
development, Method validation, Stress conditid@$].
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INTRODUCTION

The biological activity of chiral substances oftdepends upon their stereochemistry. A large peagenof
commercial and investigational pharmaceutical cammps are enantiomers, and many of them show signifi
enantioselective differences in their pharmacokiseand phar macodynamics [1-3]. Analysis of thantiomeric
purity of chiral drug candidates has become venyartant particularly in the pharmaceutical and dgatal fields,
because few enantiome rs of racemic drugs haveivedia different pharmacokinetic properties and atse
pharmacol ogical or toxicological effects [4-7],agpfrom this the International Conference on Hamimaation
(ICH) guide-lines [8-10] emphasizes that the pugitygl assay of drug susceptible to change duringgto must be
determined by using validated stability- indicatmgthods, which can selectively determine the dnygresence of
its process (including the other isomers) and dégjfan impurities. Bepotastine (Talion) is an aistidimine[11]. It
was approved in Japan for use in the treatmeatl@rfgic rhinitis and urticaria/pruritus in July @D and January
2002, respectively, and is marketed by Tanabe Beiyzo., Ltd. under the brand name TALION. Histaenin
H; receptor (HR) antagonists, or antihistamines, are often usedréating allergic disorders such as seasonal
rhinitis. Antihistamines mainly act on peripher@édsties, but can induce sedation as a central ffielt-eThis
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undesirable side-effect is caused by blockade ofenéransmission in the histaminergic neuron systehnich
projects from the tuberomammillary Bepo Beponucléusthe posterior hypothalamus to almost all caitic
areas[12-15]. First-generation antihistamines ttext easily penetrate the blood—brain barrier (BB&)ch as
diphenhydram ine and d-chlorpheniramine, tendctupy a large proportion of postsynaptigRd as demonstrated
by positron emission tomography (PET) [12, 17-FPRT also reveals that second-generation antihistsr(imildly
or slightly sedative antihistamines), such as iz@tie and olopatadine, can slightly penetrate tB& End occupy
some HRs[12,17, 20-21]. Users who take these second-gtoerantihistamines at doubled or tripled doses to
achieve desired effects may suffer from doseedlabgnitive impairment. Third-generation antihisiiaes (truly
nonsedative antihistamines), such as fexofenadideshastine, hardly penetrate the BBB and do nctmcHRSs
even at high doses, as demonstratef®ydoxepin PET [20]. Thus, the sedative propertgmihistamines can be
evaluated in terms of {R occupancy (HRO). Such variations in BBB permeability are caubgdarious factors,
including differences in lipophilicity, moleculaize and actions of drug transporters. Bepotastasidie ({d-(S)-4-
[4-[(4-chlo rophenyl) (2-pyridyl)methoxy]piperidifiobutyric acid monobenzenesulphonate, betotastiesildte,
CAS 125602-71-3, TAU-284 or Talion), a new secoerdagation antihistamine dev eloped in Japan, is ussd as
an oral tablet for allergic rhinitis and chronidicaria [22-24]. Previous studies have demonstriteexcellent
antiallergic effects compared with other antihistaas such as ketotifen, cetirizine, epinastine t@nfénadine [25-
29], whereas only a few studies have shown itsraketfects [29-30]. Only one available animal bebaral study
by Kato and colleagues has demonstrated that B&pwtas a highly specific drug to;R, having no significant
binding affinity for histamine kK adrenergicao;, a,, B, dopaminergic B serotonergic 5HJ muscarinic or
benzodiazepine receptors, and that it poorly patetrthe BBB [30]. Takahashi and colleagues fiostdacted a
double-blind, placebo-controlled, crossover studynteasure subjective sedation and psychomotor ithesiv
following administration of bepotastine, cetirizjfexofenadine and olopatadine [29], where Bepitadhad the
least sedative effect [29]. Chemically, Bepotastibesilate is designated as (+)-4-[[(S)-p-Chlorchak2-
pyridylbenzylloxy]-1-  piperidine butyric acid monebzenesulfonate. The empirical formula s
C21H25CIN203.C6H6038nd its molecular weight is 547.06 and the chehsitacture of Bepotastine besilate is
shown in (Fig.1).

30.H

H /@MCDDH N
o .

Cl
Fig-1: Bepotastine Besilate

Chemical name:(+)-4-[[(S)-p-Chloro-alpha-2-pyridylbenzyl]oxy]-piperidine butyric acid monobenzenesulfonate.
Recently, A rapid andsensitive method method ftimegion of bepotastin in human plasma by LC-MS/Mé&thod
was published[31].UPLC-MS/MS Method for Determination of Bepotastime Human Plasma method is
available[32]. However extensive survey revealed that stabilitgidgating HPLC method for quantitative
determination of Bepotastine besilate and its eel@tnpurities in active pharmaceutical ingredieaswot reported
till date. Therefore it was felt necessary to depedn accurate, rapid, and specific stability iatliig method for the
determination of ‘Related substances’ of Bepotastiesilate. We have developed a new accurate afdityt
indicating HPLC method for the determining the ‘&el substances’ of Bepotastine besilate.

MATERIALS AND METHODS

Chemicals and Reagents

Bepotastine Besilate and its impurities viz. Corsdghether, Condensed ester, Isopropyl ester angtyh-Bster
impurities were obtained from MSN Laboratories BrévLimited, Hyderabad, India. HPLC-grade of acktibe
and AR grade of Ortho phosphoric acid, Triethylaeninydrochloric acid, sodium hydroxide and hydrogeroxide

(30%) were obtained from Rankem, New Delhi, Inditlli Q Millipore (USA) purification system was usdeto
prepare high pure water.
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HPLC Instrumentation and Conditions

The method development attempts, forced degradatigiies and the method validation was performedigitent
1200 series LC systems with a diode array and bleriaave length detectors (Agilent Technologies)dbkeonn,
Germany). The data were collected and processewj &t chrom Elite software. The peak homogeneitg wa
studied by using Agilent 1200 series DAD detector.

Chromatographic conditions

The chromatographic separation was optimized in Sggmetry shield RP-18 column with the dimension of
250mm x 4.6 mm and 5um as patrticle size. A graddariton was involved with the buffer (1.0mL H3P(86%)

in 1000mL of milli Q water (100%) and pH adjustexi3.0 with triethylamine solution) as mobilephaseafid
acetonitrile : methanol : water in the ratio of 210 {/v/v) as mobile phase B. The HPLC gradient program was
set as (time/% mobile phase- B) 0.01/25, 25/6464£,727.5/25, 35/25. The flow rate of the mobile gghand the
column temperature was set as 1.0 mLhamd 45°C. The detection wave length was optimae#25 nm, 5uL
injection volume. A mixture of Mobile phase-A andetonitrile 1:1v/v was used as diluent, and diluesgd for
needle wash purpose.

Preparation of standard solutions:

Mobilephase-A and Acetonitrile in the ratio of ¥Al was used as diluent. A standard solution (Refee solution)
0.003mg/mL of Bepotastine besilate solution waspared in the diluent. A stock solution with the rdeof
Condensed ether, Condensed ester, Isopropyl exdan-8utyl ester impurities was also prepared loetit for the
preparation of system suitability solution (0.15%usion with respect to 3.0mg/mL Bepotastine bésiltest
concentration).

RESULTS AND DISCUSSION

Method development and optimization

The HPLC method was optimized so as to obtain Igabiindicating method that it could resolve degption
impurities from Bepotastine besilate. Differenttistaary phases with different selectivity were diser the
determination of Bepotastine besilate and it's int@s as the initial attempts. However good pshipe with less
peak width and the resolution of all the relategbumities were achieved satisfactorily in Symmetnjekl RP-18
column with the dimension of 250mm x 4.6 mm andh5gs particle size. A gradient elution was involeeoluf

fer (1.0mL H3PO4 (85%) in 1000mL of milli Q watek00%) and pH adjusted to 3.0 with triethylamineutioh) as
mobilephase-Aand acetonitrile : methanol : water in the ratio76t20:10 y/v/v) as mobile phase B. The HPLC
gradient program was set as (time/% mobile pha3é.®L/25, 25/64, 27/64, 27.5/25, 35/25. The flaterof the
mobile phase and the column temperature was sétOasnL miri* and 45°C. The detection wave length was
optimized at 225 nm, 5uL injection volume. A mix@uof Mobile phase-A and acetonitrile 1:1v/v wasdises
diluent, and diluent used for needle wash purpose.

The system suitability parameters are resolutidwéen any two adjacent known impurities and knowmpluirity
and bepotastin peak should not be less than ltéctde sensitivity for reference solution the SAtia should not be
less than 30 and tailing factor not more than 2d Bheoretical plates should not be less than 3@0Bepotastine
standard peak. Inhibit the integration of peaktmtug~ 4.0 retention time .Which is due to Benzesudphonic acid
The developed method is specific for Bepotastirs@léie and its degradation products. The structanelschemical
names of the impurities are given below:

Fig-2 : Condensed ether

Chemical name :(S)-2-((4-chlorophenyl)(piperidin-4-yloxy)methyljpdine L-tartrate.
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Fig-3 : Condensed ether

Cl

Chemical name :(S)-ethyl 4-(4-((4-chlorophenyl)(pyridin-2-yl)meiky) piperidin-1-yl)butanoate.

Fig-4: Isopropyl ester impurity

Chemical name :(S)-isopropyl 4-(4-((4-chlorophenyl)(pyridin-2-ghethoxy)piperidin-1-yl)butanoate.

Fig-5: n-Butyl ester impurity

Chemical name :(S)-butyl 4-(4-((4-chlorophenyl)(pyridin-2yl)metkg)piperidin-1-yl)butanoate.

below:

Chromatograms: A typical chromatogram of Blank, Reference soluti®ystem suitability solution are given

1 Name
Retention Time
Area

Area Percent

w0
e
Fig 6: Diluent
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Name
Retention Time
Area

Area Percent

Fig 7: Reference solution
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Fig 8: 0.15% all impurities spiked to Bepotastindesilate sample

Table-1: Validation data of the developed method

35

Paramete  Condense ethe. Condensed esl.  Isopropyl este. n-Butyl este. . Bepotastin
DL (%) 0.0020 0020 0.0025 0.0027 0202
QL (%) 0.0080 osa 0.0098 0.0108 0.0086

Method Precision

(%RSD)# 2.12 4. 1.94 2.23

Intermediate precision

(%RSD)# 5.17 5.45 7.18 4.91 - -
Accuracy (% recovery) at:-

QL 1024 96.0 104.1 104.5

50% 99.6 99.3 98.7 94.9

75% 101.7 994 102.7 100.3

100% 101.3 (0] 102.6 99.7

125% 96.8 95.3 98.5 98.8

150% 93.1 97.4 96.7 96.4

2 Carried at QL,50%,75%, 100% and 150% level witbprect to specification (0.15%)

Method validation Results

The developed method was validated as per ICH Goeeand the results are given (Table I). Stressrtg of the
drug substance can help to identify the degradavitgsh in turn help to evaluate the stability-inating nature of
the developed method. The specificity of the dgvetbHPLC method for Bepotastine besilate was détehin
the presence of its process and degradation ingmurifll the stressed samples of Bepotastine hesdad all
degradation impurities were well resolved from anether and from Bepotastine besilate. The analyasscarried
out by HPLC with Diod array detector. The chromagqdpic peak purity tool, applied to Bepotastineilbgs and its
impurities peaks, demonstrated that all the peak® wure in all cases conform the absence of athyaurities co-
eluting in the same retention time and there byifiing the specificity and stability indicating tuge of the
method. The detection limit (DL) and quantificatibmit (QL) for Condensed ether, Condensed essopiopyl
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ester and n-Butyl ester were determined at a signabdise ratio of 3:3 and 10:1 respectivelyjdjgcting a series
of dilute solutions with known concentration. Pegan study was carried at QL level by injecting Simes and
calculating the percentage of R.S.D of area of @osdd ether, Condensed ester, Isopropyl ester-Butyhester.
Linearity test solutions for purity determinationerg at six concentration levels from QL to 150 % tloé
specification level (0.15%). Peak area versus aunagon data was performed by least-squares linsgnession
analysis. Standard addition and recovery experisnemtre conducted to determine accuracy of imparitie
quantitation in bulk drug samples. The study wasied out in triplicate at QL, 50%, 75%, 100%, 125%d 150%
level with respect to specification 0.15%. The petages of recoveries for impurities were calcdlate

The robustness of developed method was determipedtdring experimental conditions purposely andleating
the resolution between Bepotastine besilate, Ca®tbether, Condensed ester, Isopropyl ester anatyh-8ster.
Flow rate was changed by Ot1 units, pH was varied by 3:2 units and column temperature was studied &€ 40
and 50°C instead of 45°C in all above varied coodg the components of the mobile phase were heidtant and
no significant change (relative error less than 6%klative retention time was observed.

Significant changes were not observed in the cistef Condensed ether, Condensed ester, Isopespst and n-
Butyl ester. The stability data confirmed that persolutions were stable up to 48hrs. The systéitatslity was
established in terms of resolution between any adjacent known impurities and known impurity angbdastin
peak should not be less than 1.5, detector seitgifor reference solution the S/N ratio should betless than 30
and tailing factor not more than 2.0 and Theoréptates should not be less than 3000 for Bepatattindard peak,
when a 3.0mg/ml Bepotastine besilate solution gpikéh 0.15% of Condensed ether, Condensed estgurdpyl
ester and n-Butyl ester impurities were injected.

Table 2. Summary of forced degradation results

% of % of % of % of % of n-
S.No Stressed conditions D . Total Condensed Condensed Isopropyl Butyl ester
uration ;
imp ether ester ester
1 Normal 0.07 0.00 0.00 0.06 0.00
2 Thermal at 6€C 10 days 0.08 0.00 0.00 0.07 0.00
4 At 75% Relative Humidity 10 days 0.08 0.00 0.00 70.0 0.07
5 Under Sunlight 50 hours 0.08 0.00 0.00 0.07 0.00
UV direct 0.08 0.00 0.00 0.07 0.00
uv 200watt
s hours/square meter  0.08 0.00 0.00 0.07 0.00
indirect
6 Photo LUX
Degradation direct 1.2 milion LUX 0.08 0.00 0.00 0.07 0.00
LUX hours 0.08 0.00 0.00 0.07 0.00
indirect
Acid hydrolysis
7 (5.0N HCl at RT After 48hrs 0.05 0.00 0.00 0.00 0.00
Base Hydrolysis
8 (3.0N NaOH at RT) After 48 hrs 0.05 0.00 0.00 0.00 0.00
Oxidation
9 (10% HO,at RT) After 48 hrs 5.93 0.39 0.00 0.05 0.00
10 Water Hydrolysis After 48 hrs 0.13 0.00 0.00 0.06 0.00

(at 60°C+5°C)

Forced degradation studies

The stability indicating power of the developed hoet was studied by conducting forced degradatiodiss on

Bepotastine besilate. Specificity is the abilitytbé method to measure the analyte response iprédsence of its
potential impurities. The specificity of the deveénl HPLC method for Bepotastine besilate was débexnin the
presence of its impurities, and degradation praduebrced degradation studies were also perfornmecklative

Humidity study stress at 75% Relative humidity 16r days.The thermal stress was done at 60 °C for 10 dHys.
under photolytic stress studies conducted for 50rdi@t under sunlight. The photolytic stressed istudvere
performed for UV Direct (200 watt hours/square metgV Indirect (200 watt hours/squangeter), Lux direct (1.2
million LUX hours) and Lux in direct (1.2 millionWX hours). Water hydrolysis was performed for 4&itsoat 60
°C. The acid stress was performed at 5.0 N HChatcbncentrated sample solution at ambient tenyerébr 48

hours and base stress was performed at 3.0N NaO48fbours at ambient temperature and the oxidati@ss was
done using 10% hydrogen peroxide for 48 hours ahiemhtemperature. Stressed samples of Bepotastitate

generated were checked for peak purity of by usigigent diod array detector (DAD). The peak puigywithin the
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limit obtained in all stressed samples, demongrdie analyte peak homogeneity. The Forced degoadstiidies
results are given (Table-2).

Results of forced degradation studies

Significant degradation was observed in Bepotadigslate stressed sample that were subjectedycseasitive in
Peroxide hydrolysis degradation and stable in Agidrolysis, Base hydrolysis, Sunlight degradatibhermal,
75% relative humidity and Water at 60°C+5°C, Phd¢gradation( U.V direct and indirect, Lux directiandirect).
Peak purity test results derived from Diode arratedtor, confirmed by that Bepotastine besilatekpisa
homogeneous and pure in all the analyzed stresplesmThe Acid, base, Peroxide and water Degradatio
chromatograms are given below:

Area Percen

G047274500038
8480216540044

Q0013300019

1.0

Fig 9: Typical chromatogram of 3.0N NaOH degradatia solution

108223650.209

5247322800082
5940

Fig 10: Typical chromatogram of 10% H202 degradatio solution

Name
Retention Tinf
Area
Area Percent

Fig 11: Typical chromatogram of degradation solutim of Water at 60°
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] Name

Reterjtion Timg
Area
1 Area frercent

SEVERIFNOB
1220040890010
1271RN63B00CAL

e

Fig 12: Typical chromatogram of 5.0N HCI degradatiam solution

Solution stability and mobile phase stability

Solution stability and mobile phase stability piaes an indication of its reliability during normadage during the
storage of the solutions used in the method. Tleatiso stability of Bepotastine besilate was edtdtdd for 48
hours. The solution stability studied by using Begtine besilate sample and injected for every d2rh The
content of impurities and Bepotastine besilate wprantified at each interval up to the study periblde mobile
phase stability was also established by quantifyiveyfreshly prepared sample solutions againshlifyesrepared
reference standard solutions for every 12 hoursutBhrs. During the study period the prepared tegitiase was
stable up to 48hrs at room temperature.

CONCLUSION

The developed stability-indicating analytical mettfor related substance determination of Bepotadigsilate and
its impurities is precise, accurate, linear anccéjge The validation carried out for the methodaocordance with
the ICH requirements are satisfactory. The develapethod can be used conveniently for the routimayais of

production samples and also to check the stalafitulk samples of Bepotastine besilate duringsftgage. The
same method can also be attempted for the drugupt®dor the getting the information of impuritiesd

degradation products at lower level.
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