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ABSTRACT

The study on dissolution release indicates that the percentage release of
Ivabradine hydrochloride from finished dosage forms. The aim of the study
isto evaluate the percentage rel ease of active substance | vabradine Hydro-
chloride present in anti anginal drug formulation. The study reveals the
dissolution release pattern of drug substance with the Innovator reference
product. The multimedia dissolution profile with 3 different media
(pH1.2,water & pH7.4)at varioustime points (10,20,30 & 45 min) are studied
for bothinnovator aswell asour product. From the comparative dissolution

KEYWORDS

Ivabradine hydrochloride
Tablets;
Dissolution method
development;
In-vitro rel ease estimation,;
comparative dissolution
Profile;

Anti anginal.

profile results the difference factor(F1) and the similarity factor(F2) was

calculated. © 2011 Trade Sciencelnc. - INDIA

INTRODUCTION

Theamount of Drug substancedissolved in asuit-
ablemediumat particular timeinterva iscalled dissolu-
tionrelease.

Dissolution should form an essential part of phar-
maceutica development of solid ord dosageformsand
usually suspensions. Themediaand conditionschosen
inthe studieswill depend on therequired rel ease char-
acteristics of theintended product.

For devel opment purposesthe generation of dis-
solution profilesat short intervalssuch as 10, 15, 20,
30 and 45 minutesin theabove mediaare strongly rec-
ommended. Thiswould enable:

e Thesdectionof theformulation, by comparison of
the dissol ution profileswith that of theinnovator
product. Thisshould beabasic strategy in pharma
ceutical development to maximizethe chances of

bioequivadence.

e Comparison of therel ease properties of the pivotal
batchesto demonstratein-vitro similarity, whichis
considered essential for retention of efficacy and
safety. Note that bioequivalence studies are done
normally only onceon apivotal batch during devel-
opment. It must therefore be demonstrated that the
product retain therel ease characteristicsup to and
during commercia production.

¢ Thesdection of thedissol ution specifications (con-
ditionsand acceptance criteria) for product rel ease
and stability study purposes. A dissol ution specifi-
cation should bediscriminating, implyingthat it should
be able to detect inadequate rel ease properties of
thecommercid batches,

o Pog-gpprovad amendment application. If theamend-
mentisof amgor natureand requiresbioequivaence
studies, in-vitro datamay be acceptable, provided
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that (1) theprofilesof theamendment batch and the
current batch aresimilar and (2) that the dissolution
study designisacceptable (preferably thethree me-
diaand short interva multipoint asmentioned above).
Two scenariosfor comparing the profiles obtained
multi point dissol ution are operative:

1. If both the test and reference product show more
than 85% di ssol ution within 15 minutes, the profiles
areconsideredsimilar.

2. Caculatethef2value. If f,>50 the profilesare nor-
mally regarded similar. Notethat only one measure-
ment should be consi dered after 85% di ssol ution of
both products has occurred and excluding point zero.

Inthisequation f2 isthesimilarity factor, nisthe
number of time points, R(t) isthe mean percent drug
dissolved of e.g. areference product, and T(t) isthe
mean percent drug dissolved of e.g. atest product.

Theevaluation of similarity isbased on thecondi-
tionsof

e A minimum of threetime points (zero excluded)

e 12individua valuesfor every timepoint for each
formulation

¢ Not morethan onemean value of > 85% dissolved
for eechformulation

e That thestandard deviation of themean of any prod-
uct should be less than 10.% from second to | ast
timepoint.

I nvitrodissolution complementary toabioequiva-
lencestudy

Theresultsof “in vitro” dissolution tests, obtained
with the batches of test and reference products that
were used in the bioequival ence study should bere-
ported. Theresults should be reported as profiles of
percent of |abeled amount dissolved versustime.

The specificationsfor theinvitro dissolution of the
product should bederived from the dissolution profile
of the batch that was found to be bioequivalent to the
reference product and would be expected tobesmilar
to those of thereference product.

For immediaterel ease products, if thedissolution
profileof thetest product isdissmilar compared to that
of thereference product and theinvivo dataremain ac-
ceptabl ethedissol ution test method should bere-evau-
ated and optimised. In casethat no discriminatory test

—= Fyll Paper

method can be developed which reflects invivo
bioequiva enceadifferent dissol ution specification for
thetest product could be set.

It is a requirement of the pre qualification
programmeto submit comparativedissolution deta, in-
cluding profile comparison and discussion, for the
biobatch and innovator biobatch (samebatchesasused
inthebioequivaence). Thedatafrom part of the, phar-
maceutica development report, but can aso beincluded
inthebioequivaence study report.

For extended rel ease products, the same dissolu-
tion strategy asfor immediate release productscan be
followed in the development studies, thoughitisrec-
ommended that theanays s points

Theterm bioavaliability was defined as “the rate
and extent to which the activeingredient or therapeu-
ticingredient is absorbed from adrug and becomes
availableat the site of absorption” of a test and a ref-
erencedrug.

Bioavailability and bioequiva enceof drug products,
and drug subtances sel ection have emerged ascritical
issuesin pharmacy and medicineduringthelast three
decades. Concern about lowering health carecostshas
resulted in atremendousincreaseintheuse of generic
drug products; currently about one half of all pre-
scriptionswritten arefor drugsthat can be substituted
with ageneric product. Over 80% of the gpproximately
10,000 prescription drugsavailablein 1990 wereavall-
ablefrom morethan one source. With theincreasing
availability and useof generic drug products, hedthcare
professionasare confronted with an ever-larger array
of multi source products from which they must select
thosethat arethergpeutically equivalent.

Thisphenomenal growth of the generic pharma-
ceutical industry and the abundance of multi source
products have prompted some questions among many
hedlth professionasand scientistsregarding thethera-
peutic equivaency of these products, particularly those
in certain critical therapeutic categories such as
anticonvulsantsand cardio vasculars. Inherent inthe
currently accepted guidelinesfor product subgtitutionis
the assumption that ageneric drug considered to be
biocequivadent to abrand-namedrug will dicit thesame
clinical effect. Asstraight forward asthis statement re-
garding bioequivalence appearsto be, it hasgenerated
agreat dea of controversy among scientistsand pro-
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fessonasinthehealth carefield. Numerouspapersin
theliteratureindicatethat thereisconcernthat the cur-
rent standardsfor approval of generic drugs may not
awaysensuretherapeutic equivaence.
Beforethetherapeutic effect of anorally adminis-
tered drug can beredlized, the drug must be absorbed.
The systemic absorption of an oraly administered drug
inasolid dosage form iscomprised of three distinct
steps.
1. Disintegration of thedrug product
2. Dissolutionof thedruginthefluidsat theabsorption
gte
Transfer of drug moleculeacrossthemembranelin-
ingthegastrointestind tract into thesystemicarculaion.

Bioavailability Factor srelated tothedosageform

Formulation and
manufacturing variables
Amount of disintegrant
Amount of lubricant
Special coatings
Nature of diluent
Compression force

Physicochemical
properties of thedrug
Particle Sze
Crystalline structure
Degree of hydration of
crystal
Salt or ester form

Bioavailability Factor sRelated tothepatient

Physiologic factors Inter actions with other

substances
Variationsin absorption power
along Gl tract
Variationsin pH of Gl fluids
Gadtric emptying rate Food
Intestlnal motility Fluid volume
Perfusion of Gl tract Other drugs
Pre systemic and first-pass
metabolism
Age, sex, weight
Disease states
Fastest Availability Solutions
Suspensions
Capsules
Tablets
Coated tablets

Slowest avallability Controlled-rel ease formul ations

Aim of the present study

Dissolution testispart of generd test specification
of solid oral dosageforms (tabletsand capsules), oily
suspensions, etc. and sameiscarried out for following
purposes.

a) Toaccessbatchto batchqudity duringformulation
development and during regular production for

Hnalytical CHEMISTRY o

batchrelease.

b) Toasss bio-availability and bio-equivaencestudy.
Wherever poss blecomparison of dissolution sudies
with these studiesisal so provided.

c) Dissolutiontestisasopart of stability study to es-
tablishshdflife.

d) Dissolutiondata(3or 5>-mediadissolutionstudy) is
required for getting new drug formulation approval
fromlocd andinternationd authority.

€) To justify scale up and post approval changes
(SUPAC) indosageforms.

Depending upon requirement. single, doubleor mul-
tipletimepoint dissolution study and singleor multiple
mediadissol ution study shall becarried out.

The dissolution results shall be calculated in
Microsoft Excel software. The datashall bereported
ondl thetabletsor capsules. Rangethat include mini-
mum and maximum % dissol ution from no. of tabletsor
capsul es at each time point should bereported.

If required. Fl and F2 statistical calculationsshall
be performed on dataobtained frominnovator and for-
mul ation devel opment sample. Conclusion regarding
similarity and dissmilarity of dosageformshall bere-
ported.

Indissolution study, tablet or cgpsuleformulationis
placed in polypropylenejar of 1000 ml capacity con-
taining 900 or 500ml of suitabledissolution medium
depending uponlabd clam. Themediumisalowedto
rotate at certain speed of 50 to 100 RPM by means of
astainlesssted rotator Called Paddle or Basket. The
time pointsfor dissolution for fixed singleor multiple
timeinterva. After specified time, aiquot of samples
arewithdrawn and andyzed for theamount of drug dis-
solved inthat medium. Thisindicatesdrug dissolution
capacity in presence of excipientsinthat medium and
thus can beused asqudity tool during formulation de-
vel opment and manufacturing.

Following arethe parametersthat areusually con-
sdered during method devel opment for Dissolution.

a. Sdectionof dissolutionmedium

b. Selection of apparatusand RPM (Speed)

c. Sdectionof dissolutiontimeinterva (sngleand mul-
tiplepoint)

d. Selectionof other parameterslike, mediavolume,
temperature, etc.

Au Tudian Yournal
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Sdlection of dissolution medium

Sdlection of dissolution medium dependsuponfol-

lowing parameters.

a. Typeof formulation (Immediate or modified re-
lease).

b. Solubility characteristicsof active component.

c. Typeformulationdesign, e g. Soft gel cgpsule Hard
gel capsule, Tablets, Oily suspension, etc.

Bio phar maceutical Classification System (BCYS)
hasclassified drug solubility intofour categories.

I.  Highly solubleand highly permeable substances
ii. Poorly solubleand highly permeabl e substances
iii. Highly solubleand poorly permeabl e substances
iv. Poorly solubleand poorly permeabl e substances

For formulation having active substancesthat fal in
Class-i and Class-iii categories, but areimmediatere-
|ease formulations (uncoated and film coated), 0.1N
hydrochl oric acid as dissol ution medium shall be used.
However if formulation of thisclassismodified release
(delayed release, enteric coated and sustained rel ease),
inthat case 6.8 pH buffer shall be used asdissolution
medium. In boththe cases, pH 4.5 buffer shall beinter-
mediatemediafor dissolution profile,

For formulation having active substancesthat fal in
Class-ii and Class-iv categories, but areimmediatere-
leaseformul ationsof uncoated and film coated tabl ets,
6.8 buffer as dissolution medium shall be used. For
modified rel easeformulation (delayed rel ease, enteric
coated and sustained rel ease) of thisclass, 6.8 pH buffer
shdl be used as dissolution medium. In both the cases,
pH 4.5 buffer shal beintermediate mediafor dissolu-
tionprofile.

For formulation of Class-ii and Class-iv category,
because of poor solubility of activedrug, it | may re-
quireto useasurfactant (i.e. Sodiumlauryl sulphate) to
enhancedrug solubility in dissolution media. Concen-
tration of surfactant can befrom 0.5to 2.0%. Higher
concentration other than thisshould bejustified.

For formulation of Class-ii and Class-iv category,
if al themediasaretried out (0.1 SHCI, pH-6.8, use
of surfactant) and if dissolution rateisnot satisfactory
inrequired time, in that case Trisbuffer pH-9.0asdis-
solution mediashall be used. In such casesjustifica-
tion along with various mediatrial results should be
provided.

—= Fyll Paper

For dl formulations, if dissolutiontestisapplicable
asper guidelinesrequirement thedissol utiontest should
be provided. In case test is not provided due to any
reason, same should bejustified andinformation taken
on efforts taken to devel op the same should be pro-
vided.

For regulatory submission purposesand for com-
parison withinnovators. weaso haveto carry out dis-
solution study in additional dissolution medialike pH-
7.5 buffer (Apart from 0.1 N HCI, pH-6.8, pH-4.5
and water). To compare datawith innovators, statisti-
cal parameterslike Fl and F2 calculated on our and
innovatorsdissolution dataisvery useful and recom-
mended.

Selection of RPM

The selection of RPM depends upon type of for-
mulation, solubility characteristicsof active substances
and apparatus used for dissol ution study.

For capsules (both soft gel and hard gel), USP-I i.
e. Basket apparatusisrecommended, rotation speed
for paddieshall be50to 75 RPM. Use of higher RPM
other than thisshould bejustified.

For tablets, USP-II i. e. paddle apparatus s rec-
ommended, rotation speed for basket shall be 75 to
100 RPM. Useof higher RPM other than this should
bejudtified.

Any changein apparatusand RPM other than rec-
ommended parametersshould bejustified.

Other gpparatusthat are mentioned in USP general
chapters(e. g. How through cell) shal beused for spe-
cficformulaion.

Selection of dissolution timeintervel (singleand
multiplepoint)

Dissolutiontimeisdefined asthetimein minutesat
which maximum amount (+80% of |abel claim) of drug
isdissolved.

For immediate rel ease dosage forms, dissolution
timefrom 30min. to 60min. isrecommended. In some
casesdissolution timemay behigher i. e. up to 90min.
to120min. Insuch cases suitablejustification should be
provided.

For modified rel eeseformul ations (delayed release,
enteric coated and sustained rel ease), timedependsup-
undesignof formulation, Site of action and therapeutic
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use. Timefor such formul ations may befrom about 6
hrs. to 24 hrs. or may be higher.

In most of the cases, (except in modified release
formulations) single point dissolution andysisis suffi-
cient. However in some casestwo time point dissolu-
tion analysismay berequired.

The% release of active components should meet
the specificationwithin specifiedtime.

Selection of other parameter slike, mediavolume,
temperature, etc.

Thevolumeof dissolution mediaisidealy 900ml,
however if label claimislessthan 5mgand if active
substances haslessabsorbance a sl ected wavelength,
then in that case di ssol ution volume can be reduced to
500ml.

Thedissolution mediatemperaureisfixedi. e 37.0
(+0.5)°C

Beforestarting dissol ution anadys's, ensuredissolu-
tion apparatus passes calibration test that can be per-
formed periodically to ensure accuracy and precision
of the same. Other factorsthat areto be checked are
centeric position of rotator, wobbletest, etc.

Beforegarting dissolution analysis, ensurethat the
dissolution mediaisproperly degassed,especialyin
case of surfactants are used for dissolution media
preparation.

Care should be taken during dissol ution of tablets
and soft gel or hard gel capsule (if paddle apparatusis
used) that the samewill not float on mediasurface. In
such casessinker of suitable size can be used.

Clean thedissol ution apparatus and jarswith suit-
able detergent, but do not wash with organic solvent.

MATERIALSAND METHODS
la)Dissolution system: Dissolution profile for

ivabradinetablets5mgin pH 1.2 medium (Com-
parativedissolution with Innovator Product)

Apparatus : Apparatus |l of BP (Paddle)
Medium : 0.1M Hydrochloric acid (pH1.2) :
Volume : 900 ml

Time : 10,20,30 & 45 minutes

Speed : 50 RPM

Temperature : 37°C+ 05°C

Hnalytical CHEMISTRY o

b)Sandard preparation

Weigh accurately about 0.030 gm of Ivabradine
HydrochlorideWSinto a100 ml volumetricflask, add
70ml diluents, shakeand soni cateto dissolvethe con-
tentsand make up the volumewith diluent. Transfer
2ml of theabove solutioninto 2100 ml volumetricflask
and makeup the volumewith dissol ution medium. Filter
thesolution through 0.45umfilter.

c)SamplePreparation

Set the gpparatus at above conditionand placeone
tablet each in 6-dissolution bowl. Runthe apparatus
for 45 minutes. Withdraw 10 ml of the sampleinthe
abovetimeintervasfrom each bowl, replacingthesame
amount every timewith dissolution medium. Filter the
solution through membranefilter.

d)Chromatogr aphic condition

Apparatus HPLC

Column : C18,250x 4.6 mm; 5um; SS Col-
umn (Inertsil ODS 3V)

Wavelength : 210nm

Flow rate 1.0mi/min.

Inj. Volume 10ul

Samlecooler 20°C

Columnoven : 25°C

MobilePhase : Filtered and degassed mixture of
Buffer and Acetonitrileintheratio of
700: 300

Buffer : Dissolve 6.8 gm of Potassium
dihydrogen ortho phosphatein 1000
ml of water and adjust the pH 4.0
with dilute Ortho phosphoricacid

Diluent . Acetonitrileand Water intheratio

of 600:400
€)System suitability
Chromatograph the Standard preparation and
record the peak responses as directed under proce-
dure. Thetheoretical platesfor Ivabradine HCI peak
should no belessthan 2000, tailing factor should not

be morethan 2.0 and therel ative standard deviation
for 5replicateinjections should not bemorethan 2.0%.

f)Procedure

Separately inject 10 microlitresof filtered portion
of the Sampl e preparation and Standard preparation

Au Tudian Yournal
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into the Chromatograph. Record the chromatogram and
measure theresponsesfor the major peak. Calculate
thereleasein percentagewith respect tolabel clam by
usingthefollowing expression.

g)Calculation

AT WS 2 900 P  1x1000

AS 100 100 1 100

x@x 468'59= % releaseof |vabradine
5 505.05

Where ‘AS’ Is The Average Area Of Ivabradine
Hcl Peak In Standard Preparations;” AT’ Is The In-
dividual Area of Ivabradine Hcl Peak In Sample
Preparation°WS’ Is The Weight of Ivabradine Hcl
WS Taken For Standard preparationin gm; ‘P’ is
percent purity of Ivabradine HCI WS on as such
basis, 468.59 isthe molecular weight of Ivabradine
and 505.05 is the molecular weight of Ivabradine

TABLE 1: Test sample Ivabradinehydrochloride5mg Tablets

% release % release % release
Timepoints InpH 1.2 I(r)1 Water In Phosphate
in minutes. (0.1 M HCI medium buffer pH 7.4
medium) medium
10 90.70 84.20 96.20
20 100.40 95.20 99.90
30 100.70 97.20 100.20
45 101.10 98.80 98.10

TABLE 2: Innovator ‘s Reference product: PROCORALAN

% release % release % release
Timepoints InpH 1.2 In Water In Phosphate
in minutes. (0.1 M HCI . buffer pH 7.4
: medium .
medium) medium
10 85.22 82.80 88.90
20 100.11 99.70 96.60
30 103.10 100.30 96.20
45 104.24 102.60 98.50
HCI respectively.

Thedifferencefactor F1 and thesimilarity factor
F2 iscalculated by using thefollowing statistical ex-
pression.
f1={[_n[Rt-Tt]/[_nRt]}*100
f,=50.log{[1+(1/n) Z_,n(Rt -Tt)? °>* 100

Where ‘Rt’ is the average percentage relase of Ref-
erence product(Innovator); Tt’ is the average percent-
agerelease of Test product (own formulation) and ‘n’

—— Fyll Peper

TABLE 3: Innovator ’s reference product vs Test sample in
pH1.2medium

Time(t) [mins] Reference® Test (T) Rt-Tt (Rt-Tt)? |Rt-Tt|

0 0.00 000 0.00 0.00 0.0

10 85.22 90.70 -5.48 30.03 548

20 100.11 10040 -0.29 008 0.29

30 103.10 100.70 240 5.76 240

45 10424  101.10 314 986 3.14
392.67 4573 11.31

Difference Factor - F1 [Acceptance Criteria: 0 - 15] 2.88
Similarity Factor - F2 [Acceptance Criteria: 50 - 100] 72.64

isthe number of time pointstested

[11a) Dissolution System: Dissolution Profilefor
I vabradineTablets5mgin Phosphatebuffer pH7.4
medium (Compar ativedissolution with Innovator
Product)

Apparatus : Apparatus |1 of BP (Paddle)
Medium - Water; 900 ml

Time : 10,20,30 & 45 minutes
Speed : 50 RPM

Temperature :37°C+0.5°C
b)Sandard preparation

Weigh accurately about 0.030 gm of Ivabradine
HydrochlorideWSinto a100 ml volumetricflask, add
70ml diluents, shakeand soni cateto dissolvethe con-
tentsand make up the volumewith diluent. Transfer
2ml of theabove solutioninto 2100 ml volumetricflask
and makeup the volumewith dissol ution medium. Flter
thesolutionthrough 0.45um filter.

c)Samplepreparation

Set the apparatus at above condition and placeone
tablet each in 6-dissolution bowl. Runthe apparatus
for 45 minutes. Withdraw 10 ml of the sampleinthe
abovetimeinterva sfrom each bowl, replacingthesame
amount every timewith dissol ution medium. Filter the
solution through membranefilter.

d)Chromatographic condition

Apparatus HPLC

Column C18, 250 x 4.6 mm; 5um; SS Col-
umn (Inertsii ODS 3V)

Wavelength 210nm

Flow rate 1.0ml/min.

—— a%a['yttaa[’ CHEMISTRY
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Inj. Volume 10ul

Samlecooler 20°C

Columnoven 25°C

MobilePhase : Filtered and degassed mixture of
Buffer and Acetonitrileintheratio
of 700: 300

Buffer Dissolve 6.8 gm of Potassium
dihydrogen ortho phosphatein 1000
ml of water and adjust the pH 4.0
with dilute Ortho phosphoricacid

Diluent Acetonitrileand Water intheratio

of 600:400
€)System suitability

Chromatograph the Standard preparation and
record the peak responses as directed under proce-
dure. Thetheoretical platesfor Ivabradine HCI peak
should not belessthan 2000, tailing factor should not
be morethan 2.0 and therel ative standard deviation
for 5 replicateinjections should not bemore than 2.0%.

f)Procedure

Separately inject 10 microlitresof filtered portion
of the Sampl e preparation and Standard preparation
into the Chromatograph. Record the chromatogram and
measure theresponsesfor the major peak. Calculate
thereleasein percentagewith respect tolabel claim by
usingthefollowing expression.

g)Calculation
ﬂxW—Sxix@xixlmeO

AS 100 100 1 100

x@x 468'59= % releaseof |vabradine
5 505.05

Where ‘AS’ Is The Average Area Of Ivabradine

TABLE 4: Innovator’s reference product vs Test sample in
Water medium

Time (t) [ming] Reference® Test (T) Rt-Tt (Rt-Tt)? |Rt-Tt|

0 0.00 0.00 000 0.00 0.00

10 82.80 8420 -140 196 140

20 99.70 9520 450 2025 450

30 100.30 9720 310 961 310

45 102.60 98.80 380 1444 3.80
385.40 46.26 12.80

Difference Factor - F1 [Acceptance Criteria: 0 - 15] 3.32
Similarity Factor - F2 [Acceptance Criteria: 50 - 100] 72.52

Hnalytical CHEMISTRY o

Hcl Peak In Standard Preparations;” AT’ Is The Indi-
vidual Area of Ivabradine Hcl Peak In Sample
Preparation*WS’ Is The Weight of Ivabradine Hcl WS
Taken For Standard preparationingm; ‘P’ is percent
purity of lvabradineHCI WS on assuch basis; 468.59
isthemol ecular weight of Ivabradineand 505.05isthe
molecular weight of Ivabradine HCI respectively.

[11a) Dissolution System: Dissolution Profilefor
I vabradineTablets5mgin Phosphatebuffer pH7.4
medium (Compar ativedissolution with Innovator
Product)

A pparatus :Apparatus Il of BP (Paddle)
Medium : Phogphate buffer pH7.4; 900 ml
Time :10,20,30 & 45 minutes
Speal : 50 RPM
Temperature :37°C+05°C

b)Sandard preparation

Weigh accurately about 0.030 gm of Ivabradine
HydrochlorideWSinto a100 ml volumetricflask, add
70ml diluents, shakeand soni cateto dissolvethe con-
tentsand make up the volumewith diluent. Transfer
2ml of theabove solutioninto 2100 ml volumetricflask
and makeup the volumewith dissol ution medium. Flter
thesolutionthrough 0.45um filter.

c)Samplepreparation

Set the apparatus at above condition and placeone
tablet each in 6-dissolution bowl. Runthe apparatus
for 45 minutes. Withdraw 10 ml of the sampleinthe
abovetimeinterva sfrom each bowl, replacingthesame
amount every timewith dissol ution medium. Filter the
solution through membranefilter.

d)Chromatographic condition
Apparatus HPLC
Column C18, 250 x 4.6 mm; 5um; SS Col-

umn (Inertsii ODS 3V)

Wavelength 210nm

Flow rate 1.0ml/min.

Inj. Volume 10ul

Samlecooler 20°C

Columnoven : 25°C

MobilePhase : Filtered and degassed mixture of

Buffer and Acetonitrileintheratio
of 700: 300
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Buffer Dissolve 6.8 gm of Potassium
dihydrogen ortho phosphatein 1000
ml of water and adjust the pH 4.0
with dilute Ortho phosphoricacid

Diluent Acetonitrileand Water intheratio

of 600:400
€)System suitability

Chromatograph the Standard preparation and
record the peak responses as directed under proce-
dure. Thetheoretical platesfor Ivabradine HCI peak
should not belessthan 2000, tailing factor should not
be morethan 2.0 and therel ative standard deviation
for 5 replicateinjections should not bemore than 2.0%.

f)Procedure

Separately inject 10 microlitresof filtered portion
of the Sampl e preparation and Standard preparation
into the Chromatograph. Record the chromatogram and
measure theresponsesfor the major peak. Calculate
thereleasein percentagewith respect tolabel claim by
usingthefollowing expression.

g)Calculation

AT WS 2 900 P  1x1000

AS 100 100 1 100

x@xﬂ= % r eleaseof |vabradine
5 505.05

TABLES5: Innovator’s reference product Vs Test sample in

phosphatebuffer pH 7.4 medium
Time(t) [ming] Reference® Test (T) Rt-Tt (Rt-Tt)? |Rt-Tt|
0 0.00 000 0.00 0.00 000
10 88.90 96.20 -7.30 5329 7.30
20 96.60 99.90 -330 10.89 3.30
30 96.20 100.20 -4.00 16.00 4.00
45 98.50 98.10 040 016 040
380.20 80.34 15.00
Difference Factor - F1 [Acceptance Criteria: 0 - 15] 3.95
Similarity Factor - F2 [Acceptance Criteria: 50 - 100]  66.90

Where ‘AS’ Is The Average Area Of Ivabradine
Hcl Peak In Standard Preparations;” AT’ Is The Indi-
vidual Area of lvabradine Hcl Peak In Sample
Preparation*WS’ Is The Weight of Ivabradine Hcl WS
Taken For Standard preparationingm; ‘P’ is percent
purity of lvabradineHCl WSon assuch basis; 468.59

—— Fuyl] Paper
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Figurel: Comparativedissolution profilelnnovator VsTest
productinpH 1.2
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Figure2: Compar ativedissolution profilelnnovator VsTest
product in Water
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Figure3: Compar ativedissolution profilelnnovator VsTest
product in Phosphatebuffer pH 7.4
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Figure 4 : Comparision of 3 dissolution media release for
Test product(pH1.2,Water & pH7.4)
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Figure5: Comparision of 3 dissolution media release for
Innovator (pH1.2,Water & pH7.4)

isthemol ecular weight of Ivabradineand 505.05isthe
molecular weight of Ivabradine HCI respectively.
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Full Peaper ==
RESULTSAND DISCUSSIONS

Thesimilarity factor (F2)and differencefactor(F1)
was evaluated against Innovator’s reference product.
Thedrug product release pattern was studied at variou
interval 5(10,20,30& 45 minutes). Themultimediadis-
solutionin 3 different pH was performed for Innovator
product aswell astest product for comparision and
submission of datato regulatory. Findly thedissolution
method by HPL C has devel ped to estimate the per-
centagerel ease of |vabradine hydrochloride present in
dosageforms. Fromtherel easeresultsobtained among
3 mediadissolution thewater mediumisfinaised as
releasemedium.
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