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Abstract

The demand of fast dissolving tablets has been iggyvduring the last decade especially for
geriatric and pediatric patients because of swaligwdifficulties. Rupatadine fumarate is H
and PAF antagonist used primarily in treatment kérgic rhinitis symptoms, seasonal or
perennial. Fast dissolving tablets of Rupatadimadrate were prepared by direct compression
method.The tablets were prepared by using mannitotrocrystalline cellulose as filler,
crospovidone, croscarmillose, SSG as super disaueg in different concentration (2-5%).
Total twelve formations and one control tablet werepared and evaluated for Hardness,
friability, weight variation, content uniformity, eiting time, water absorption ratio,
disintegration time and invitro drug release. Oy¢ed formulation Fwas compared with
control formulation for disintegration time and %ud release. The stability studies were
performed as per ICH guidelines. The Optimizednigation (F4) showed no significant
variations for the tablets parameters and it wablstfor the specified time period. It was
concluded the FDT for Rupatadine fumarate can bmdtated for emergency treatment of
allergic rhinitis.

Key words- Rupatadine fumarate, wetting time, Fast dissgltablets, disintegration time.

Introduction

Center for Drug Evaluation and Research (CDERhatRood and Drug Administration (FDA)

developed the following definition for an fast ditggrating tablet (FDT) as a new dosage form
in 1998: A solid dosage form containing medicinabstances which disintegrates rapidly,
usually within a matter of seconds, when placednuih@ tongueSome tablets are designed to
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dissolve in saliva remarkably fast, within a fewc@ads, and are truly fast dissolving tablets.
Other tablets contain agents to enhance the ratbtdt disintegration in the oral cavity and are
more appropriately termed fast disintegrating t@blas they may take up to a minute to
completely disintegrate.The target population fase new fast dissolving/disintegrating dosage
form have generally been pediatric, geriatric ard bdden or disabled patients. Patients with
persistent nausea, who are traveling or who hatle br no access to water are also good
candidates for FDDTS. In the near future, otheiepéd populations will also be targeted. A
novel application for FDDTS is in veterinary mediej for example to avoid pilling a cat. With
fast-dissolving/disintegrating dosage form increghi available, it will be likely that prescribers
will recommended such product for their non compligatients. The ease administration of fast
dissolving/disintegrating tablet, along with iteeasant taste, may encourage a patient to adhere
to daily medication regimen. A major claim of theB®DTs is increased bioavailability
compared to traditional tablets. Because of dispers saliva while still in the oral cavity,
there can be pre-gastric absorption from some udtations in those case where the drug
dissolve quickly. Buccal, pharyngeal, and gastegions are all areas of absorption of many
formulations. However other formulations show ngadentical plasma-concentration profile.
Any pregastric absorption avoids first pass meigboblnd can be a great advantage in drug that
undergo a great deal of hepetic metabolism. Howefvthe amount of swallowed drug varies,
there is the potential for inconsistence bioavditgb While the claimed increase in
bioavailability is disputable, it is clear that thmajor advantage of these formulation is
conveniencePharmaceutical marketing is another reason foritlcecase in available fast-
dissolving/disintegrating product. As a drug entigars the end of its patient life, it is common
for pharmaceutical manufacturers to develop a gorig entity in a new and improved dosage
form. A new dosage form allows a manufacturer terested market exclusivity, while offering
its patient population more convenient dosage famdosing regimen. In this regard, fast
dissolving/disintegrating tablet formulations ammitar to many sustained release formulations
that are now commonly available. An extension ofketexclusivity, which can be provided by
a fast dissolving/ disintegrating dosage form, $e&al increase revenue, while also targeting
under treated patient populations. Although thet ¢osmanufacture these specialized dosage
form exceeds that of traditional tablets, the add#l cost is not being passed on to the
consumer. Therefore, cost is generally not an isshen recommending these new dosage
forms. This is also our objective to monitor theidliegration as well as Dissolution pattern of
FDT of Rupatadine fumarate. Rupatadine fumaratatier in taste, thus the first step towards
the formulation is to mask the bitter taste of trag with the help of various taste masking
agents. The method was simple, inexpensive, nat ta;md does not affect the bioavailability and
drug release time of the drug. At present, FDT¢etalof rupatadine fumarate are not available
in the commercial market. ARIA (Allergic Rhinitisd its Impact on Asthma) panel reported
near about 90% patient who suffering from allemtimitis they are also suffering from asthma.
which  have inability to swallow tablet. Like Pattic and geriatric patients who face much
difficulty during drug administration. . To prevethtese difficulties during administration, there
is need to develop rapidly disintegrating dosagenfovhich disintegrate and / or disperse in
saliva without need of water. These tablets arewknas FDTs. Thus, the aim of present
investigation is to formulate and evaluate FDT&apatadine fumarate.
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Materials and Methods

Rupatadine fumarate is procured by Panaceia Bidtéddaddi., Crospovidone, Croscarmellose,
Sodium starch glycolate are gifted by Signet chaimiorporation Mumbai, Mannitol, Sodiam
saccharin, Talc, Magnesium Stearate are procurescbg Chemie,Cochine.

Formulation design of rapidly disintegrating tabldiy direct compression using super
disintegrants

The tablet consisted of Rupatidine fumarate (10, mgnnitol, and Sodium saccharin, flavours,
magnesium stearate, talc and various concentrabbnmicrocrystalline cellulose and
superdisintegrants (2%, 3%, 4%, and 5%).The wea{kdablets in each batch was kept constant.
All the batches of 30 tablets were prepared byctli@mpression using multiple punch
machine. Effect of variables like types of supdrdegrant, concentration of superdisintegrant
on various tablet properties and vitro dissoluttbaracteristics were studied and discussed.

Table. No. 1: Formulation composition for tabletsprepared by Using Superdisintegrants-
Direct compression

Name of Quantity ( in mg)
Ingredients | r1 | F2 | F3| F4| F5| F6| F7| F8| F9| F10 Fil F12
E‘:ﬁ?;‘:'e”e 10| 10| 10| 10| 10| 10 10 10 10 10 10 10
Ac-Di-Sol 4 6| 8| 10| | | | | | | ] -
Poly
Plasdone | — | 7| T | 7| 4 6 81 101 = = —| -
Primojel | | | | | | | | 4] 6| 8| a
Sodium 2 2 2] 2| 2| 2| 2| 2| 2| 21 2 2
Saccharin
Flavours 2| 2 2| 2| 2/ 2 2/ 2 2 2 2 2
Talc 2 2| 2| 2| 2| 2| 2| 2 2/ 2 2 2
Magnesium | o | 5 | 5> | 2| 2| 2| 2| 2| 2| 2/ 2 2
Stearate
Mannitol | 120| 1200 120 120 120 120 1P0 120 120 [{4@0| 120
MCC 58| 56| 54| 52| 58 56 54 52 58 56 54 52
Total 200| 200 2000 200 200 200 200 200 200 2000 RROO
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In the above table, three superdisintegrants haee bised for the preparation of fast dissolving
tablets. Ac-Di-Sol, Polyplasdone and Primojel ir®2% concentration.Batch F1-F4 contain Ac-
Di-Sol , F5-F8 Polyplasdone and batch F9-F12 préh@ontains 2-5 % concentration of

superdisintegrants.

Determination4 max and Estimation of Rupatadine Fumarate
Rupatadine fumarate was estimated by UV/VIS spphtstometry in 0.1 N HCI. Then vitro
dissolution study was also carried out in 0.1 N HCI

UV absorption maxima:
A UV spectrum was taken at 80 pg/ml concentratidre scanning was done from 200-300 nm
in 0.1N HCI as blank using Elico- 164 double bea¥Y MIS spectrophotometer

0450
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084 T | | |
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Figure. No. 1 : U.$pectra Of Rupatadine Fumerate

Rupatadine fumarate showrmax between 240nm to 254nm in the 0.1N HCI . As ther
working standardAmax of Rupatadine fumarate is 252 nm. Thus obgelmax value is
identical to the theoreticAimax value. This also indicated the identity andtgwf the drug.

Preparation of standard curve:

From the stock solution 1, 2, 3, 4, 5, 6, 7 and|8weare transferred to 10 ml volumetric flasks
and were diluted with 0.1 N HCI, up to the marlotdain concentration of 10, 20, 30, 40, 50, 60,
70 and 80 pug/ml respectively. Absorbance of eatiitisn was measured at 252 nm.
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Table. No. : 2 Standard curve of Rupatadine fum@te in 0.1N HCI at 252 nm

Standard curve of Rupatadine fumarate in 0.1N HCht 252 nm
S.No. Concentration Absorbance (nm)
(Lg/ml)

1 10 0.196
2 20 0.292
3 30 0.417
4 40 0.516
S 50 0.614
6 60 0.743
7 70 0.852
8 80 0.949

Std. curve of Rupatadine fumarate in 0.1N HCL 1

at 252 nm
é 1'% y = 0.011x + 0.0804
® 08 R? = 0.9988
% 0.6
o)
o 8;' —e— Absorbance
= 'O
< ML —— Linear (Absorbance)

0 10 20 30 40 50 60 70 80 90

concentration (mcg/ml)

Figure. No. 2: Standard curve of Rupatadine fumarag¢
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Evaluation of tablets prepared by direct compresstechnology

Low cost, direct compression method was employedeteelop a rapidly disintegrating tablet
with a taste and texture acceptable to patientvaittd suffiient structure integrity. Tablet (200
mg) were prepared from control formulation, usiragious concentration of superdisintegrants
such as 2-5% of Ac-Di-Sol, 2-5% of polyplasdone-Xnd 2-5% of primojel as
superdisintegrant. The control tablet (without sdEentegrants) and tablets prepared by using
Ac-Di-Sol, Polyplasdone —XL and Primojel as supsirdegrant are shown Table. no.12 and 13.
Mixed blend of drug and excipients was compressedingle punch tablet machine. Tablet,
each weighing 200 mg was prepared.

Weight variation

With a tablet designed to contain a specific amairrug in a specific amount of formula, the
weight of a tablet being made is routinely measureansure that a tablet contains proper
amount of drug

Procedure

First weight of 20 tablets was determined, fromt ta@erage weight was calculated. Then
individual tablets were weighed and the individwaight was compared with an average
weight.

Hardness and Friability

Tablets required certain amount of strength, ordihess and resistance to friability. It is
necessary or important to withstand mechanical lisho€ handling in manufacture, packaging
and shipping.

Adequate tablet hardness and resistance to povgdend friability are necessary requisites for
consumer acceptance. More recently relationshiphardness to tablet, disintegration and
dissolution of drug had become apparent. Monitoohgablet hardness is especially important
for drug products that possess real bioavailabgityblems and or those which are sensitive to
altered dissolution profile as the function of coegsive force employed. Using tablet hardness
tester, hardness of the tablet was checked. UsouhéRFriabilator friability of the tablet was
checked. This device subjects tablets to the coeabeaifect of abrasion and shock by utilizing a
plastic chamber that revolves .Preweighed weight®ftablets was placed in the Friabilator,
which was then operated for 100 revolutions. Tableere dusted and weighed. The friability
was determined using following formula.

Friability = [(Initial weight- Final weight) / (irtial weight)] x 100%
Water absorption ratio
A piece of tissue paper folded twice was placed small petri dish containing 6 ml of water. A
tablet was put on the tissue paper and allowedioptetely wet. The wetted tablet was then
weighted. Water absorption ratio, R was determungdg following equation.

R =100x Wa —-Wb/Wa
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Where, Wa = Weight of tablet after water absomt
Wb = Weight of tablet before water absorption.

In- vitro dispersion time

Tablet was added to 10 ml 0.1N Hcl solution, 37&.ZPime required for complete dispersion of
a tablet was measured.

Uniformity of content

The test is applicable for tablets that contairs l#s&n 10 mg or less than 10% w/w of active
ingredients. The test for uniformity of content slibbe carried out only after the content of
active ingredient in a pooled sample and tablesshie@n shown to be within acceptable limits of

the started content. Ten tablets were taken andt #wntent was determined by UV
spectrophotometry.

Table 3: Powder properties of formulations F1-F12 gntaining various superdisintegrants

Angle
Super lati o? BU|k. Tappgd Carr’s loabili
disintegrants Formulations repose Density | Density index Floability
(0) (g/cm3) | (g/cm3)
F1 28 0.28 0.35 20 Good
Ac-di-sol F2 24 0.25 0.32 21.78 Good
F3 26 0.27 0.34 20.58 Good
F4 27 0.28 0.36 22.02 Good
F5 28.17 0.26 0.33 21.21 Good
Polyplasdone; F6 28.30 0.28 0.36 22.02 Good
XL F7 23.96 0.25 0.34 26.47 Good
F8 26.56 028. 0.35 20.00 Good
F9 28.23 0.28 0.35 20.0¢ Good
Primojel F10 25.43 0.27 0.36 25.09 Good
F11 26.64 0.25 0.34 26.47 Good
F12 27.23 0.28 0.36 22.22 Good

In-vitro drug release:
Release of drug in vitro, was determined by esimgahe dissolution profile.

Dissolution test:

Standard USP dissolution apparatus have been wsestudly in vitro release profile using

rotating paddle. In release rate study of fastalvésg tablets of Rupatadine fumarate was
carried out using the Appratus 2 (Paddle apparanethod. The dissolution apparatus was
covered with the black colour polythine to protdw solution from light.The dissolution test

was carried out using 900 ml of 0.1 N HCL, at 3@.%°c and 50 rpm. A sample (5 ml) of the
solution was withdrawn from the dissolution appasadt 2,4,6,8 and 10 minutes and withdrawn
volume was replaced with fresh dissolution media.
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The withdrawn samples diluted with dissolution nuediand then filter it with Whattman filter
paper assayed at 252 nm.

The % release of Rupatadine fumarate was calculatesl observation of different batches was
shown in table no. 20 The % release of Rupatadinefate with respect to time for each batch,
were graphically shown in Table No.19 and 20, Feguo.17-22.

Dissolution rate profile of tablet containing Ac-Bbol:

From table No 20 and figure No 18, it was found thl1.88% drug release was occurred within
2-6 minutes, which was very quick than control ¢éabIThis is due to good water absorption
capacity occurring with Ac-Di-Sol, which is the pital step in rapid disintegration and
ultimately for quick release of drug from tablet.

Dissolution rate profile for tablet containing Poptasdone —XL.:

Dissolution profile for tablet prepared by polymlase F5, F6, F7, and F8 formulation was
shown in table no. 20 and figure NO from data it was observed that 99.89% drug selea
occurred in 2-8 minutes this may due to rapid gitsamm capacity and rapid disintegration.

Dissolution rate profile of tablet prepared with ijpnojel:

From table no. 20 and figure n20 it was noted that 99.02% drug release was obtairtih 2-

10 min for all the formulation containing primoj&he slow rate of release is due to formation of
viscous plugs with increase in concentration ofnojel the possible reason for this slow release
rate of drug are formation of viscous plugs witbrgase in concentration of primojel.

Table 4: Drugs release data of batch  F;, using various Superdisintegrants

TIME

(min) F1 F2 F3 F4 F5 F6 F7 F8 F9 F10 | F11 | F12

2 51.88| 54.45| 57.18| 62.90 | 41.23 43.10| 48.05| 95.68| 36.12| 38.11| 42.13| 44.12

4 79.00| 81.00| 98.90| 101.88| 58.12| 61.11| 72.12| 74.17| 47.18| 49.15| 62.12| 63.11

6 |97.80 98.20| - - | 76.15| 79.22| 99.19| 99.89| 59.11 | 62.13| 78.12| 82.56
8 - - - - | 98.00/ 98.89| - - | 76.01| 78.03| 98.98| 99.02
10 - - - - - - - - | 97.84 98.44| - -
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Figure. No. 3: A comparative study of In-vitro drug release of Control (C) and with
optimized formulation F4 using Croscarmillose as Sper disintegrant.
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Figure. No. 4: A comparative study of In-vitro drug release of tablets using different
Superdisintegrants with control tablet
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Figure. No. 5 : Column graph of Water absorption rdio of formulations Fi1-Fi1, and control
tablet
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Figure. No. 6 : Column graph of Wetting time of fomulations F;-F;, and control tablet
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Figure. No. 7 : Column graph of Disintegration timeof formulations F;-F;, and control
tablet

Stability studies of fast dissolving tablets of mpized batch (F4)

It is the responsibility of manufacturers to seattthe medicine reaches the consumer in an
active form. So the stability of pharmaceuticalsaamsimportant criteria. Stability of medicinal
products may be defined as the capability of ai@dar formulation in a specific container to
remain within its physical, chemical, microbialethpeutic and toxicological specification, i.e.
stability of drug is its ability to resists detdr@n.90% of labeled potency is generally recognized
as the minimum acceptable potency level. Detomatib drug may take several forms arising
from changes in physical, chemical and microbiaiabproperties. The changes may affect the
therapeutic value of preparation or increase Hgity.

Accelerated Stabilizing Testing:

Since the period of stability testing can be agylas two years, it is time consuming and
expensive. Therefore it is essential to devise thatkethat will help rapid prediction of long term
stability of drug.
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The accelerated stability testing is defined asvdielated method by which the product stability
may be predicted by the storage of the product modedition that accelerate the change in
defined and predictable manner.

The stability studies of formulated tablets wereried out at 48C + 2°C / 75% RH+ 5% at
room temperature for one month. The effects of mapre and time of physical characteristics
of tablet were evaluated for assessing the stalofiprepared formulations.

Accelerated stability studies as per ICH guidelines
The optimized formulation (F4) was wrapped in aloom foils and kept in petri dish at 4D+

2°C | 75% RHz* 5% in humidity chamber. The stability studies &veonducted after 30 and 60
days.

Table 5: Physical Characteristics of Rupatadine faslissolving tablet of optimised Batch &
at Temperature (40C + 2°C / 75% RH + 5%)

, Formulation F4
Physical parameter
0 days 15 days 30 days 60 days

Weight gain (mg) 200 200 204 204
Percent drug content% 100.3 100.3 100.1 100
Hardness (Kg/c) 3.0 3.0 2.5 2.3
Disintegration time (Sec), 26 26.5 27 28.6
Wetting time (Sec) 11 11.7 13 15

Table. No. 6: Drug release % at 4% + 2°C/75% RH * 5%

S.No. Time (days) 48C | 75% RH
1. 0 99.21
2. 30 98.23
3. 60 97.41
Conclusion

The basic idea of this investigation is to desifast dissolving” dosage form using Rupatadine
fumarate, Rupatadine fumarate is a new seleabig &cting hitamine Hreceptor and platelet-
activating factor (PAF) antagonist used in thettresnt of allergic rhinitis. Usefull for allergic
urticaria conventional tablets of rupatadine reegiivvater for swallowing. Which may be un
convenient for elderly patient suffer from dysplaagnd bedridden patients. Initially the standard
calibration curve of Rupatadine fumarate was dexedo The powder blend for all formulation
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containing various concentration of Polyplasdone{2t5%), Ac-Di-Sol (2-5%), and primojel
(2-5 %) as superdisintegrant and control formutaf@ithout superdisintegrant) were prepared
and then evaluated for powder properties like amgleepose, bulk density, tapped density,
Carr’s index, Flowability. It was observed that thié formulation were having good flowability
it indicate its suitability for direct compressiofhe tablets were prepared by direct compression
using Rotary tablet machine (cadmach machine).Thabets were evaluated for weight
variation test, hardness, friability, content unihity, water absorption ratio, disintegration time
and In-vitro dissolution rate. It was observed th#tthe tablets passes the test for weight
variation and content uniformity. Hardness of alblets was between 2.0-3.5 kgfevhile
friability below 1% showed that all the tablets Bayood mechanical strength it was found that
water absorption ratio of tablet containing supgrdegrant was more than control tablets and it
was increased with increase in concentration oésligpintegrants. Out of all formulation tablet
containing Ac-Di-Sol as superdisintegrant showeghbst water absorption ratio than all other
formulation with single use of superdisintegrarsimtiegration time of all tablets was observed
within fraction of second.It was found that as camtcation of polyplasdone-XL and Ac-Di-Sol
increases, the disintegration time decrease.fangel ,as concentration in tablet increases,
disintegration time also increases, which may bmbse of viscous plug formation amongst all
tablet,tablet containing 5% Ac-Di-Sol as superdegnant showed faster dissolution rate as
compared to other superdisintegrants.

Tablets containing 5% Ac-Di-Sol showed 101.88% drelgase within 2-6 minutes while that
for tablet containing polyplasdone xI showed 99.88f4g release within 2-8 minutes. Tablet
containing primojel showed 99.02% drug release iwitB-10 minutes while control tablet
showed 99.31% drug release in 18 minutes.In coimeiysvith increase in concentration of
superdisintegrant disintegration time decreasdblanorder ofAc-Di-Sol < Polyplasdone-xI<
primojel Dissolution time required is in following mannertlwiincrease in concentration of
superdisintegrant in the order of

Ac-Di-Sol < Polyplasdone-xi< primojel.

Dissolution studies indicates, that tablets pregpéseusing superdisintegrant (Formulation F4)
showed rapid dissolution as increase the concémtratf superdisintegrants.
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