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ABSTRACT

The présent investigation was undertaken to design a simple, rapid, cost effective amd highly efficient
process to falbricate a tasteless complex of zolpidem tarirate using ion exchange resin (IER). evaluate the
modecular properties of the resiate and finally mcorporate it mto orally dismtegratimg tablets (ODT). The
resmate  formation using tulsion-335. was coofirmed usmg the charactenization methods: Fourier
Transform-Infra Ray (FTIR), X-Ray Diffraction (XRD} and Differeniial Scanning Calorimetry (DSC).
The maximumn drug loading efficiency achieved was m 1:3 (drug: resin weight) ratio at pH 6.8 in a period
of 4.0 lus using methanol: water as the complexarion mediun. The drug release from the complex was
about 0.05 mg m 60 sec in 5 ml of pH 6.8 Sorenson’s bufter whach has been nsed to minuc the salivary
fluad vohume and pH. The complex was compressed mto monuth dissolving tablet Dhssolation studies for
tablets carmed out usmg 900 ml of Sorenson’s buffer pH 6.8 at S0rpm m USP Apparatus [1 showed 9R%
or drug release m Smins, mdicating complete drug release from the complex. Resinate was tasteless and
hence the fabricated ODTs would also be pleasanthy tastmg without any bitterness.
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INTRODUCTION

Taste of a pharmaceutical product is an important parameter for governing patient compliance, Move than
50 percent of pharmaceutical products are admmistered orally and undesmable taste s one of the
mmportant formmlation problem encountered with oral products, Thus, taste maskmg of oral
pharmaceuticals has become an mmportant ool to improve patient compliance and the quality of treatment
especially in pediatrics ! ¢ The masking of unpleasant taste in orally-disinteprating tablets and chewable
tablets 15 therefore an muportant consideration i the formulation of many therapeutic agents and is
achieved by minumizing direct contact between the active species and the taste receptors i the buccal
cavity of the subject. In order to unprove the palatability of a pharmaceutical product, many techmques
have been developed which have not only mmproved the taste, but also the stability of the dmg in the
formmilation and performance of the product, Use of Ton exchange resms is one of the methods for taste
masking.

Isn Exchange Resins (IERs) For Taste Masking: [ERs are high molecular weight pelymers which
mvolve the reversible mterchange of ons (of like charge) between a hiquud and a solid phase, with no
radical change in the structure and properties of the solid.” They have wide applications in enhancing the
stability of sensitive drugs, sustaining the release of drg, ' as ihisirmegrating agents and for masking the
batter taste of drug. Diog bindimg 1o the resin can be aclieved by two processes, First approach is repeated
elution of drug solution through a column of swollen activated resin bead where dme 15 allowed to
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mteract with binding sites of resin and second 1s by prolonged contact of resin with the drug sohition. ™™

Dirug molecules get adsorbed on the IER, resultine m the formation of an msoluble adsorbate or resmate
by formmg weak onic bonds which does not dissociate under the salivary pH conditions. hence, mask the
unpleasant taste of drugs. After adnunistration of resimate, the release of drug from the resin depends on
the properties of the resin and the wme environment within the gastroinfestinal tract (GIT). Diug
molecules get released fiom resin by exchanging with appropriately charged wons m the GIT and free diug
15 avallalfée for absorption.” The IER devoid of drug is eliminated or biodegraded from or at the site of
delivery,

Zolpdem tatrate i 2 potent hvpnotic, used m treatment of insomua as well as some beain disorders. It s
a very bitter dimg and has very less solublility. "™ The main objective of the present work is to formulate
taste masked mouth dissolving tablets of an mtensely bitfer tasting hypnotic drug zolpidem tarirate (ZMT)
using a sunple. rapad and cost effective process for unproved patient comphiance. The bitterless complex
was prepared by usmg Ion Exchange Resin (IER)-Tulsion 335 and molecular properties of resinate
produced for raste making purpose was evanated vsing XED, FTIR and DSC. The taste masked resinare
was finther formmlated mio the mouth dissolving tablet by direct compression method using
crosscarmellose sodmim  (Ac-Di-Sol), Sodmm starch glveolate (S5G) and  crospovidone as  the
superdisintegrants.

MATERIALS AND METHOD

Zolpidem tarirate was obtained as a giff sample from Svinbiosis Pharmaceutical Pyt Lid. Baddi Tulsion
335 was procured from Thermax Lid. Pune, India. Lactepress (lactose monohydrate), Avicel PH 102
(Microcrystallme cellulose), Crospovidone, Sodnun starch glyeolate and Ac-Di-Sol were obtamed as a
gift sample from Signet Chemuacals (Mumbai). Sucrose, Magnesmm stearate and Talc were purchased
from 5. D. Fine Chemicals Ltd. (Muinbai). All other reagents and solvents used were of analytical grade,
Detonized water was freshly prepared whenever i use.

Activation of Resin

Batch method was used to prepare drug resin complex. Ion exchange resin Tulsion-335 was swelled with
deionised water for an hour and then washed with 1IN hydrochloric acid and 1N sodmm hydroxide m
order to remove impurities (alkali and acidic mpurities). The treated resm was washed several times with
freshly prepared deionized water 1o remove the traces of acid or alkali. This freated resin was kept in aven
for 12 h at 50"C. The dried activated resin was kept in desiceator until in use,

Effect of Drug Resin Ratio on Drug Loading

Accurately weighed 100, 200, 300, 400 mg of pretreated resin was placed m a series of 100ml vohimetric
flasks contammmme 100 ml of deiomzed water and was allowed to swell for 45 mmutes. 100 mg of
zolpidem tartrate was accurately weighed and was added to all the flasks. to obtam 1:1, 1:2, 1:3, and 1:4,
dirug: resin ratio and was stured for Alos on a mechanical shaker to allow maximum possible loading. 5
il of methanol was added to dissolve unloaded dmg, the mixture was filtered unmedately by vacuum
filtration and the residue was washed with 200 ml. of delonized water. Finally, the unbound dmg m
filtrate was estimated by UV Spectrophotometry at 295 nm and drug-loading efficiency was calculated.
The prepared resinate was dned i vacuum oven at 60°C till the moisture confents was below 5%,

Effect of Concentration of Resin on Drug Loading

For optinuzing drug resin vatio, Acenrately weighed quantity of zolpedem tartrate (100 mg) was added 1o
each of the fowr beakers contawmung 100, 200, 300 and 400 mg of Tulsion 335 swelled n 100 ml of
deionized water. The mixture was stured for an how. Dmg resin complex was collected by filiration,
washed with 50 m of deonized water and percentage of ding adsorbed omio each resin was determined,
Effect on Swelling of Ion Exchange Resin by Stirving Speed and Time

To optinuze the effect of swelling of ion exchange resin on dimg loading, accurately weighed activated
resin was stirred af 30 and 100 rpm for different time period (13, 30, 80 min) m 100 mi dewonised water,
After specified fume, the drog (100 mg) was added, stored for 4 h and filkered. [t was then subjected to
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UV spectroscopy at 295 nm to determine the amount of drug loaded and then percentage of drug loaded
was calculated.

Effect of Complexation Time on Drug Loading

To optimize the effeet of complexation tme on drug loadng, acenrately weighed zolpidem tartrate (100
mg) was added to 300 mg of tulsion 335 solution and shured m 100 ml of dewnized water in beaker. Five
batches with stering time of 1, 2, 3. 4. 5 h were processed for resin The mixtures were filtered and
subjected to UV spectroscopy at 295 mm to determme the amount of dmg bound. Then percentage drug
loading was calculated.

Effect of pH on Drug Loading

Zolpidem Tartrate (100 mee) was added to Tulsion 335 (300 mg) in beaker contaming 100 ml of different
pH solutions. The pH was adjusted using standard solutions of hydrochloric acid and sodinm hydroxids,
stited for 4 h. The mixtures were filtered and subjected to UV spectroscopy at 295 nm to determme the
atount of drug complexed.

Evaluation of Molecular Properties of Drug Resin Complex

Thermal analvsis™

Thermal analysis was camied out with the help of DSC equipment usmg indmim as a standard with a
melting pomt of 156.63°C and cahbration energy of 28,89 I/gz. The temperature was mncreased from 25°C
to 300°C at a heating rate of 10°C/min under a flow of nitrogen (80 mL/mm). From each stressed sample
approximmately 5 mg of the sample of resin. drug and resmate was weghed and subjected to DSC,

X-ray diffractometry

The Powder XRD patterns of Zolpidem Tartrate, Tulsion-335 and Zolpidem tarfrate resinate wese
recorded _Samples were iradiated with monochromatized Cu K3 radiation (1.5406 A) after passing
through Mickel filters and were analyzed between 40° and 2° (2} with scan step sire 0.0167 in spinning
conditron and number of scan steps was 2274, The voltage amnd current applied were 45 KV and 40 mA,
respectively.

Fourler-transform infrared spectrophotometry

Infrared spectra of Zolpidem Tartrate. Tulsion-335 and Zolpidem resmate were obtamed using FTIR
spectiophotometer, The pellets were prepared on Potassaun bromade press, and the spectia were recorded
over the wave nimber 4000 1o 400 cm™

Determination of im virre drug release

The release of dug from resinate was camied out from USP dissolation appasatus 1L Three different
dissolution media (900 mL) used were Sorenson’s Buifer (pH 6.8). 0.1IN HC] (pH 1.2) and Phospahte
Bufter (pH 7.4} at 37+1°C. Rotation speed was 50 rpm. An accurate weiglt of resinate equal to Smg of
Zolpidem was added in dissolution media. Aliquots of 5 mL was collected and replaced with fresh
mediom at 5 mutes, After filivation and appropnate dilation absorbance of collected sample was
meastred by UV-VIS spectrophotometer at 295 i

It viver taste evaluation

Taste evaluation of the dmig resin complex was performed by panel of s healthy volunteers m the age
groups of 25 to 30 years. The 5 mg equivalent to Zolpidem tartrate and Zolpidem tartrate resinate were
held in mouth for 60s by each volunteer, and the bitterness level was recorded nsing a numerical scale,
Atter 60 s, complex was spitted out and the mouth was rinsed thoroughly with mineral water,
Preparation of Zolpidem Tartrate Mouth Dissolving Tablets

Mouth dissohing tablets of zolpidem tartrate were prepared using superdisintegrants. The critical
parameters to formulate a mouth dissolving tablet are the chosce of superdisintegrant and optinuzation of
coticentration of superdismtcgrant. The mouth dissolving tablets of Zolpidem Tartrate were prepared by
using superdisintegranis in different ratios as shown in table 6. The ingredients were mixed
homogenously and co-grounded m a glass mortar and pestle {except tale and magnesim stearate). Fmally
talc and magnesnim stearate were added and mixed for 5 mimutes.
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Evaluation of Tablet Blend
The characterization of mixed blend dome for the fiow property of powder that are Micromeritic
properties (Bulk density and tapped densitv) were determmed using a mlk density apparatus and Flow
properties (Angle of repose. compressibility mndex and Hausner ratio) were evaluated as per methods
described i USP.
Compression of Tablets
The mixed blends of excipients were compressed using a smgle punch tablet punching machine
(Cadmach, Ahmedabad) to produce flat faced tablets weighing 100 mg each with 7 mm diameter. A
riin of 100 tablets were prepared for each bateh
Evaloation of Mouth Dissolving Tablets
Tablets were evaluated for diameter, thickness, weight variation, hardness test, fability, dmge content
uniformity as per the USP method of tablet evaluation. As per the European Pharmacopocia the Mouth
dissolving tablets should disintegrate within 3mins.
Dissolution Test & Drug Content Uniformity
I Vitro dissolution studies for all the fabricated tablets was carried out using USP apparatus 11 at 30 rpm
m 9 ml of Sorenson's buffer (pH 6.8) as dissolution media. maintamed at 37+0.5°. 5 ml aliquot was
withdrawn at the specified tune itervals, filtered through whatmann filter paper and assayed
spectarphotometrically at 295 nm. An equal velume of fresh medinm, which was prewarmed at 37°C was
replaced mio the dissolition media after each samplng to mamtaim the constant volume throughout the
test. The various Kinetic treatments were given to the dissoltion data. The in vitre permeation data
obtammed were subjected to a zero order and first order kinetics to understand the release profile and
release mechanizm.
For dmug content uniformity, ten randomly selected tablets were weigshed and average weight was
calculated, the tablets were powdered i a glass mortar pestle. The weight equivalent to 5 mg zolpidem
tartrate was weighed. The weighed amount was dissobved in § ml of methanol in separate volumetric flask
using magnetic stoter. the vohune was adjusted 1o 100 ml, with Sorenson’s buffer (pH 6.8) and the
solution was filtered. An aliquot of 1.0 ml from these solitions was diluted to 10 ml Sorenson’s buffer
(pH 6.8) in separate vohunetric flask. The content m each formulation was detenmmed
spectrophorometrically at 295 mn.
Stability Study
The Mouth Dissolving Tablets of Zolpsdem Tartrate were packed m wide mouth air teht glass contmner
and stored undes the following conditions for a period of 7 weeks:

w30+ 1°C mi0 + 1°C and 75 + 5% RH w30+ 1°C
The tablets were withdrawn after every week and analvzed for physical characterization and drag content
spectrophotoinetrically at 295 mn.
Comparison of Release with Marketed Tablets
Dissotion rate study was conducted for conventional marketed tablet. The varions kinetic treatments
were apphied to the dissolution data. The tm virre permeation data obtained were subjected to find the
release profile and release mechanisin and fo compare it with the optomzed FDT formulation (FIDT2) as
showi in figore 3.

RESULTS

Effect of Concentration of Resin on Drug Leading

Batches were fabricated with different ratios of diug to resin (w/w) ranging from 1:1 to 1:4 and it was
olserved that there was a sheup increase in loading efficiency with increase in the vatio fom 1.1 1o 1.3,

Increase m ratiy froml;3 to 14 showed no significant increase m the loading, The data is reported m
Table 1
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Effect on Swelling of Ton Exchange REesin by Stirring Speed and Time

The resmn requires proper swellmg tmme for maximum drug loading. It was concloded that a swellme time
of 60 mimtes was sufficient for maximumn swelling of 1on exchange resin. The data is reported in Table
2

Effect of Complexation Time on Diug Loading

The effect of complexation tune on drug loadmg it was foumd that with increase m tine for sturing the
solution, the drug loadng gets increased and maximum drug loading was achieved at 4 b The data is
reporied m Table 3

Effect of pH on Drug Loading

The pH of the media also affeets the extent of drug loadng When zolpidem tartrate was loaded into resin
wm different pH envirommnents, 1t was observed that optimum drug loading was achieved at pH 6.8 and
further decreased at pH hagher than this. The data 1s reported n Table 4,

Characterization of Drug Resin Complex

FPhysical characterization of resinate

The Micromeratic properties of resinate powder were determmed using a bulk density apparatus and flow
properties {angle of repose, compressibility mdex and hausner rato) were evaluated as per methods
deseribed m USP. The resulis were shovwn m Table 5. All the quality control parameters were found m
range as per the specifications given m official references.

Molecular Properties of Drug-Resin Complexes

Thermal analysis: The thenuwogram of Zolpidem tartrate shows a sharp endothermic peak at 296.94°C
correspondmg to melimg of pure drug and its crystalline nature. The thermogram of Tulsion 335 mdicates
its amorphous nature. The thermogram of Resinate indicates its amorphous nature and shows the absence
of endothermic peak of melting of the drug (Figure 1). The formation of Resmate and enfrapment of
Zolpidem tartrate m the pobaper matrix of Tulsion 335 was tlms confirmed from the findings of these
three studies.

X-ray diffractometry: The x-ray diffiactograns of Zolpidem tartrate confinned its erystalline nature, as
evidenced from the munber of sharp and ntense peaks The diffractograms of Tulsion 335 showed
diffused peaks, mdicating its amoiphous nature while the diffraction pattern of resinate represents
complete disappearance of crysialline peaks of dmg These findings snggested that the drug was
completely entrapped i the resm polyiner matrix (Figure 2).

Fourier-transform infrared spectrophotometry: Pure Zolpidem tartrate spectra showed shap
characteristic peaks. All the above characteristic peaks appear in the spectra of resmate at same wave
mumber ndicating no modification or nteraction between the dmg and camer (Figure 3).

Determination of fn Vifre Drug Release

Release of Zolpidem tartrate from resinate m three different pH media is shown in figure 4, Resinate
showed the maximum release of drg in 0.1 N HCI (pH 1.2) due to cleavage of bond between the drg
and resin. At pH 6.8 sunilar condition to saliva showed less release of drug confoms that the removal of
hitter taste of drug. At pH 6.8 In time interval of one mimute .05 mg dmg was released which has not
enough bitter taste sensation. The nentral mediun (pH 7.4) showed very less dimg release

Taste Evaluation

The voluinteers did not report any bitterness for diug resin complex throughout the study, From these
outcomes of fm-vivo evaluation, it was conchided that the taste masking of zolpidem tartrate by making an
1on exchange complex with Tulsion 335 was complete and satisfactony.

Evalation of Zolpidem Tartrate Mouth Dissolving Tablets

The fabricated mouth dissolving tablets were tested for their phvsical parameters viz. dinmeter, thickness,
hardness, weighi variation, deismtegration time and friability. The resulis are tabulated n table 7.
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DISCUSSION

Factors and Process Affecting Zolpidem Tartrate Resinate Formation

In the present imvestigation, the tablets are prepared by conventional direct compression method where
the drmg resin ratio & 1:3 because maxinmum drug loading was achieved at D:R (1:3) in resmates. As DeR
ratio mereases from 1:1 to 13, mereases drg loading was observed. This is becanse of the merease n
amowunt of resing higher is the resin; greater will be the number of exchangeable groups making more
number of free cations available for adsorption pocess. Hence, more amount of drug will get adsorbed on
resm. As we further increase DUR ratio decreases in resin ,this may be because of saturation m amount of
drug bading onfo resin as shown i (Table 1) . The resin requires proper swelling time for maxumm drog
loading. It was conclided that a swelling time of 60 minutes was sufficient for maximm swelling of ion
exchange resm Swellmg and hydration increases the rate and extent of ion exchange process. In
unswollen resin matrix, the exchangeable groups are latent and coiled towards the backbope. Swelling
mereases the surface area amd these groups get onented wwards owtside (Table 2).

The effect of complexation time on dmg loading i was found that with increase m tune for stirring the
solution, the drug loadmg gets inereased and maxnnum drog loading was achieved at 4 b This may be
due to mereases in contact time between drug and resin so that more number of molecnles of dimg can
displace the cations from the resin and itself get adsorbed. As the storing time was further mcreased at 5
h, loading was not considerably increased becanse once the maximum drug adsorption s achieved the
desorption of the drug fom resin takes place (Table 3).The pH of the media also affects the extent of
drug loading. When zolpidem tartrate was loaded infto resin in different pH enviromments, it was observed
that optomun drug loading was achieved at pH 6.8 and firther decreased at pH higher than this. The
mobile or exchangeable cation in Tulsion 335 15 the Hvdrogen son. In acidic environments { generally pH
below 4) the resin exists as free acid m an essentially nomonic state and all drug was released m filtrate
and at pH 7.4 the solution becomes basic and catiomic ions gets saturated with basic solution so ons
cannot be attached with basic solution  { Table 4),

After compression of powder, the tablets were evaluated for ther physical organoleptic (colour, odour,
taste} and quality control parameters (thickness, hardness, Friability, dismtegration tune and wetting
tnme). The prepared tablets were elegant and also free fiom any surface texture problems

Tablets prepared have low disitegration time amnd sufficient strength to withstand its mregriy during
handling and stovage The formulation with crospovidone showed maxcimnm release than the tablets with
Sodium starch glyveolate and Ae-Di-Sol. The expermment proved that the disimtegration release was rate-
lumiting step from the tablet. So release of drug and release rate was higher from these tablets. From the
observed data, it can be clear that less tume m disintepration increases the release rate of zolpidem tartrate
from Mouth Dissolving Tablet,

CONCLUSION

In the present wvestization, a complex of Zolpidem tartrate was successfully fornmlated using Tulsion
335 resin, which was confirmed using FTIR, XRD and DSC. The voluteers rated the resinate as tasteless
and agreeable complex. The methods designed for drug resinate complexation and tablet formulation is
simple. rapid. cost effective and highly efficient. It was concluded that mouth dissobving tablet of resinate
can be suceessfully prepared by super disintegrant addifion and was fousd fo be disintegrate less than 1
mumite, which provide faster effect and better patient compliance.

ACKNOWLEDGEMENT
The anthors would like 1o thanks Signet Chemicals for providing gift sample of raw materials and also 1o
Symbiosis Pharmaceutical Pvt Ltd. Baddi for providing sample of Zolpidem Tartrate.

[RIP 1 (1) Dec 2010 Page 417-427



BalaRetal IRIP 1 (1) 2010 417-427

REFERENCES
1. Nanda AR. Kandampu. Gars 5. An Update on Taste Masking Technologies for Oral

Pharmacenticals. Indian J Pharm Sci12002; 64: 7-10.

Lachman L, Liberman HA, Anig JL.. Theory and practice of industrial pharmacy. 3rd ed. Mumba:

Varghese Publishing House; 1991

Blantell CL. Ton exclangers. Inc Adsorption. MeGraw-Hill; 1951,

Betty W, Michael P, Dokuzovic V, Lam V. U.S. Patent (6001392) 1999.

Apgarwal R, Mittal R, Singh A. Dmg Dev. Ind. Pharm 2000; 26:773-776.

Jenke DR. Pharm. Res. 1989, 6:96-99,

Irwin W1, Belaid KA Diug Dev. Ind. Pharm. 1987; 13:2017-2031

Burke GM. Drug Dev. Ind. Pharm 1986; 12:713-732.

Vercamumen PJA. Int, J. Phamm, 1992; 85:45-50.

0. Hui H. Design and fabrication of oral controlled release drug-delivery  systems. In: Robinson JE.

Lee VHL, editors. Controlled drug debwvery.  Marce] Dekker, 1987, p. 412414

11. Patat A, Naef MM, Gessel VE, Forster A, Dubmie C, Rosenzweig P, Flumazenil antagonizes the
central effects of zolpidem. an mnidazopyridine hypnotic. Clin Pharmacol Ther 1994; 56 Suppl
A:430-6.

12, Quaglio G, Lugebom F, Fornasiero A, Lechi A, Gerra G, Mezzelam P. Dependence on zolpidem:
two case reports of detoxification with flumazen] mfusion. Int Clin Psvchopharmacol 2005, 20
Suppl 5:283-T.

13. Venkatesh DP, Rao CGG. Formmlation of Taste Masked Oro-Dispersible Tablets of Ambroxol
Hydrochloride. Asian ] Pharmaceutics. 2008; 261-264.

P

B T

Tabhle 1: Effect of concentration of resin on drug loading

D R Dl‘lig_ I’erl:entage
Bl 43 .42

1:2 6736

13 Ha O
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Table 2: Effect of stirring speed and time on drug leading

Stirring Time S0 rpm 100 rpm
{min) | % Drug Loading % Drug Loading
- 27.34
15 26.92
30 29.04 31.84
60 40.18 4168
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Tlme % Drug Loading
(h)
1 43.16
2 57.89
i 74.62
4 BO.21
5 00.92
Tahle 4: Effect of pH on Drug leading
1h 2h 3h 4h
pH | % Drug loading % Drug loading % Drug loading |  “eDrug leading
1.2 1681 21.76 2033 37.23
68 4905 63.14 78.10 84,80
7.4 3347 49.13 62 .81 69.12
Table 5: Physical evaluation of Resinate
Parameters Resinate
Bulk Density (gm/cm’) 0.511
Tapped Density (gm/cm’) 0.702
Compressibilty [ndex (%a) 12962
Hansners Ratio g
Angle of Repose 2364
Table 6: Formulation of mouth dissolving tablets with Resinate
Ingredients FDT1 FDOT2 FDT3 FDT4 FIT5 FIdXia
e g . _
t0 5 mg of zolpidem tartrate Smg 35 mg 5 mg 35 mg 35 mg 35 mg
Crospovidone 3 mg 4 mg - - - -
Ac-Ih-So0l - - img 4 mg - -
886G L 3 mg 4 mg
MCOC 26 26 26 26 26 26
Dexirose 15 15 15 15 15 15
Lactopress 15 15 15 15 15 15
. Tale 2 2 2 2 2 2
Magnesmm Stearate 2 2 2 2 2 p
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_Table 7: Evaluation of mouth dissolving tablets

TIngredients FDT1 FDT? FDT3 FDT4 FDTS FDT6
Thickness 2313+ 2076+ 2320+ 2415 2.361+ 22052
(mm) 0.022 0.121 0.089 0,023 0.061 0.066
Weiglt 99.133= | 98.466= | 994+ | 100833z | 97.233% | 97.733=
(mg) 0.665 0.737 0.264 1450 0.602 0.321
- 2713+ 1013 | 3.043f | 3.003= TR0 | 2.900=
Harduess (kg/em’) 0.156 0.200 0,150 0.000 0191 0,101
Friability 0823+ 0.64= 0536+ 0.626= 0653 | D.856=
s | 0081 0.05 0,030 0,045 0.081 0.041
2 i ?;‘;“EEI"“”” s166: | 2066+ | 6166+ | 3m00= 6633+ | 4166+
% 2.51 2.08 2516 3.00 3.05 1.52
Weatting time 3733+ 1866L | 57668 3233 T566+ | 3833<
(s) 5.02 2 51 3.51 3.51 6.11 2,08
In i ““T[.:]‘ffmm' s733: | 2633 | 6363 | 31332 68665 | 4600+
1.52 .08 208 251 108 264
(s)
A
B
l"-n—l——._ [1
1
[ \
L 4 -4 L 4 um W W w un = b o L S
£ 1 4 i . D % N X n -

Figure 1: DSC Thermograms of Tulsion335 (A), Zolpidem Tartrate (B) and Resinate{C)
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Meile
Figure 2: X-ray Diffraction Patterns of Zolpidem tartrate (A), Tulsion 335 (B) and Resinate(C)
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Figure 3: FT-IR Spectra of Zolpidem tartrate (A), Tulsion 335 (B), and Resinate (C)
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Figure 5: In Fifro release Curve of FINT2 and Zolpidem Tartrate Marketed Tablets
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