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ABSTRACT: 

The main problem with the common oral dosage forms is that they have to be swallowed along with water.  Many  
patients  find  it  difficult  to  swallow  tablets, especially   in   elderly   and   pediatrics,   because   of   the   
physiological   changes associated  with  these  groups. The absorbance of each test solution was measured at λmax of 
i.e. 259 nm using UV/ Visible spectrophotometer against 0.1 N HCl as blank and and plotted graphically to give the 
standard graphs olanzapine. Drug excipient com
excipients in different proportions was placed in a vial, rubber stopper was placed on the vial and sealed properly. 
Studies were carried out in glass vials at accelerated conditions, 40°C
of 4 weeks. The Final blend of all formulations was evaluated for Bulk density, Tapped density, Compressibility Index 
(CI), Hausner ratio and Angle of repose. mouth dissolving tablets of olanzapine were successful
polymers like sodium starch glycolate, cross povidine alone and natural polymers like plantago ovate by direct 
compression method. .(F1,F2,F3), Povidone at high concentration release the drug much faster than when compare 
with low concentration.(F4,F5,F6), plantago ovate is natural polymer this is release the drug at good rate but when 
compare with sodium starch glycolate, Povidone the release is slow and hardness of the tablet also increase when 
formulate with natural polymer. 
Keywords: plantago ovate; olanzapine; Fast Dissolving Tablet; 

*Corresponding Author:  
Rita Mishra  
Department of Pharmaceutics, Jaipur College of Pharmacy RIICO Institutional Area, Tonk Rd, Sitapura, 
Jaipur, Rajasthan 302022 India 
Contact detail- +91- 9651947889 
E-mail ID: rm128269@gmai.com 

INTRODUCTION 

The oral route of drug administration is the most 
important route for administering drugs for 
systemic effect. About 90% of drugs used to 
produce systemic effects are administered by oral 
route. When a new drug is discovered one of the 
first questions a pharmacist asks is whether or not 
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important route for administering drugs for 
systemic effect. About 90% of drugs used to 
produce systemic effects are administered by oral 
route. When a new drug is discovered one of the 

armacist asks is whether or not  

 
the drug can be effectively administered for its 
intended effect by the oral route. A disintegrant is 
an excipient which is added to a tablet or capsule 
blend to aid in the breakup of the compacted mass 
when it is put into a fluid environment. This is 
especially important for immediate release 
products where rapid release of drug substance is 
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required. A disintegrant can be added to a powder 
blend for direct compression or encapsulation. It 
can also be used with products that are wet 
granulated. While there are some tablets fillers 
(starch, MCC) which aid in disintegration, there 
are more effective agents referred to as 
superdisintegrants. 
Fast Mouth Dissolving Tablet: 
A  Fast  Mouth  Dissolving  Tablet (FMDT)  can  
be  defined  as  an  oral  solid dosage form  which 
when placed on tongue, disintegrates rapidly, 
releasing the drug,  which  dissolves  or disperses  
in  the  saliva  and  then  swallowed.  Some drugs 
are absorbed from the mouth, pharynx and 
oesophagus as the saliva passes down in to the 
stomach. The main problem with the common oral 
dosage forms is that they have to be swallowed 
along with water.  Many  patients  find  it  difficult  
to  swallow  tablets, especially   in   elderly   and   
pediatrics,   because   of   the   physiological   
changes associated  with  these  groups.  Due to 
this dysphagic condition, they do not comply with   
prescription   which   results   in   patient   non-
compliance.   The   other   causes   of patient   
non-compliance   include   sudden   episodes   of   
allergic   attacks,   motion sickness, coughing and 
unavailability of water etc. These problems can be 

resolved by fast dissolving tablets, which do not 
require water to aid in swallowing. 
‘Fast Dissolve’, ‘Quick Dissolve’, ‘Rapid Melt’, 
‘Quick Disintegrating’, ‘Mouth Dissolving’, 
‘Orally Disintegrating’, ‘Oro Dispersible’, ‘Melt-
in Mouth’ etc.  Are terms that represent the same 
drug delivery systems?  Recently Orally 
Disintegrating (OD)   Tablet technology has   been   
approved   by   United   States Pharmacopoeia 
(USP), Centre for Drug Evaluation and Research 
(CDER).  USFDA  defined  OD  tablet  as “A  
solid  dosage  form  containing medicinal  
substances,  which disintegrates  rapidly,  usually  
within  a  matter  of seconds,  when  placed  upon  
the tongue”.   Recently   European   
Pharmacopoeia   also   adopted   the   term “Oro 
Dispersible tablet” as a tablet that is to be placed 
in the mouth where it disperses rapidly before   
swallowing.   These   dosage   forms   dissolve   or   
disintegrate   in   the patient’s  mouth  within 15  
seconds  to 3  minutes  without  the  need  of  
water  or chewing.  Despite  various  
terminologies  used,  Oro  Dispersible  tablets  are  
here  to offer  unique  form  of  drug  delivery  
with  many  advantages  over  the  conventional 
oral solid dosage forms. 

MATERIALS AND METHODS: 
Materials: 

Name of chemical Source 

Olanzapine Colorcon Asia Pvt. Limited 

Sodium starch glycolate Colorcon Asia Pvt. Limited 
Platago ovate Colorcon Asia Pvt. Limited 

Microcrystalline cellulose Dr. Reddy’s Lab’s,  Hyderabad 

Mannitol Merck specialties Pvt. Limited 

Magnesium stearate M/S Mohan lal dayaran & Co., 

Talc M/S Mohan lal dayaran & Co., 

 
Standard graph of Olanzapine in 0.1N HCl: 
Stock solution of the Olanzapine was prepared by 
transferring an accurately weighed amount of 

100mg of into 100 ml volumetric flask, containing 
0.1N HCl to dissolve. Then, the volume was made 
up to the mark with 0.1N HCl. From this stock 
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solution, necessary dilutions were made to give 
concentration ranging from 0-15 µg/ml. The 
absorbance of each test solution was measured at 
λmax of i.e. 259 nm using UV/ Visible 
spectrophotometer against 0.1 N HCl as blank and 
and plotted graphically to give the standard graphs 
olanzapine.  
Drug-Excipient Compatibility Studies: 
Drug excipient compatibility studies were carried 
out by mixing the drug with various excipients in 
different proportions was placed in a vial, rubber 
stopper was placed on the vial and sealed 
properly. Studies were carried out in glass vials at 
accelerated conditions, 40°C ± 2°C/75% RH ± 5% 
RH and a storage period of 4 weeks. After storage, 
the samples were observed physically for 
discolouration and degradation. The compatibility 
study is also evaluated by FT-IR. 
FT- IR Studies: 
Compatibility of the drug with the excipients was 
determined by subjecting the physical mixture of 
the drug and the polymers of the formulation to 
infrared absorption spectral analysis (FTIR). Any 
changes in the chemical composition of the drug 
after combining it with the polymers were 
investigated with IR spectral analysis. 
Evaluation of Final Blend: 
The Final blend of all formulations was evaluated 
for Bulk density, Tapped density, Compressibility 
Index (CI), Hausner ratio and Angle of repose. 
Bulk Density: 30gms of material was passed 
through a sieve no. 25 to break up agglomerates 
and introduced into a dry 100ml cylinder. Without 
compacting, the powder was carefully leveled and 
the unsettled apparent volume, Vo, was read. The 
bulk density was calculated, in grams per ml, 
using the formula (Shah et al., 1997). Bulk density 
= (M) / (VO) Where, M = Total mass of the 
material 
Tapped Density: After carrying out the procedure 
as given in the measurement of bulk density the 
cylinder containing the sample was tapped using a 
mechanical tapped density tester (Electrolab) that 
provides a fixed drop of 14±2 mm at a nominal 
rate of 300 drops per minute. The cylinder was 

tapped 500 times initially followed by an 
additional tap of 750 times and then tapped 
volume Vf, was measured to the nearest graduated 
unit. The tapped density was calculated, in g per 
ml, using the formula: Tapped density = (M) / 
(Vf) 
Measures of Powder Compressibility: The 
Compressibility Index and Hausner Ratio are 
measures of the propensity of a powder to be 
compressed. Compressibility Index =   (Vr-Vo) * 
100 / Vr Where, Vr = Tapped density , Vo = Bulk 
density  
Hausner Ratio: It indicates that the flow 
properties of the powder and measured by the 
ratio of taped density to bulk density. Hausner 
ratio = Vo/ Vf where Vo = Bulk volume, Vr= 
Tapped volume 
Angle of Repose: The fixed funnel method was 
employed to measure the angle of repose. A 
funnel was secured with its tip at a given height 
‘h’ above a graph paper that was placed on a flat 
horizontal surface. The blend was carefully pored 
through the funnel until the apex of the conical 
pile just touched the tip of the funnel. The radius, r 
of the base of the conical pile was measured. The 
angle of repose, α, was calculated using the 
following formula: (Copper J, et al., 1986). Α= 
tan-1 h/r 
 
FORMULATION DEVELOPMENT 
Preparation of Mouth Dissolving Tablets of 
Olanzapine by Direct compression method: 
Accurately weighed quantities of polymer(s) and 
MCC were taken in a mortar and mixed 
geometrically, to this required quantity of 
olanzapine was added and mixed slightly with 
pestle. The powder is passed through sieve no 40 
and mixed with the drug blend which is also 
passed through sieve no 40. The whole mixture 
was collected in a plastic bag and mixed for 3 
minutes. To this Magnesium stearate was added 
and mixed for 5 minutes, later Talc was added and 
mixed for 2 minutes. The mixture equivalent to 
150mg was compressed into tablets with 5 mm 
round concave punches at a hardness of 6 kg/cm2.
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Table 1: Formulation trails with different concentrations 

 

 

 

 

 

 

 

 

 
EVALUATION OF TABLETS OF 
OLANZAPINE 
Weight Variation test: 
Twenty (20) tablets from each batch were 
individually weighed in grams on an analytical 
balance. The average weight and standard 
deviation were calculated, individual weight of 
each tablet was also calculated using the same and 
compared with average weight 
Thickness test: 
The thickness in millimeters (mm) was measured 
individually for 10 pre weighed tablets by using a 
Vernier Caliperse. The average thickness and 
standard deviation were reported. 
Hardness test: 
Tablet hardness was measured using a Monsanto 
hardness tester. The crushing strength of the 10 
tablets with known weight and thickness of each 
was recorded in kg/cm2 and the average hardness, 
and the standard deviation was reported. 
Friability test: 
Twenty (20) tablets were selected from each batch 
and weighed. Each group of tablets was rotated at 
25 rpm for 4 minutes (100 rotations) in the Roche 
friabilator. The tablets were then dusted and re-
weighed to determine the loss in weight. Friability 

was then calculated as per weight loss from the 
original tablets. 
In vitro Drug Release Studies: 
Twenty tablets were taken, powdered and the 
powder equivalent to one dose each was 
transferred to a 100 ml volumetric flask and 0.1N 
HCl was added. The volume was then made up to 
the mark with 0.1N HCl.  The solution was 
filtered and diluted suitably and drug content in 
the samples was estimated using UV-
spectrophotometer at 269 nm. The in vitro drug 
release study was performed for the single- & 
multiple-unit tablets using USP Type II 
dissolution apparatus. At predetermined time 
intervals samples (5 ml) were collected and 
replenished with same volume of fresh media. The 
drug content in the samples was estimated using 
UV-spectrophotometer at 269 nm. 
 
RESULT AND DISCUSSION: 
Calibration curves of olanzapine: An UV- 
Spectrophotometric method was used for 
estimation of olanzapine. A solution of olanzapine 
(10µg/ml) was scanned in the wavelength range of 
200-300 nm and found to have maximum 

Ingredients Formulations 

(wt. in mg) F1 F2 F3 F4 F5 F6 F7 F8 F9 

Olanzapine* 10 10 10 10 10 10 10 10 10 

S.S.G 5 7.5 10 - - - - - - 

Povidone - - - 5 7.5 10 - - - 

Plantago Ovate - - - - - - 5 7.5 10 

Mannitol  65 65  65 65  65 65  65 65  65 

Avicel PH 102 65 62.5 60 65 62.5 60 65 62.5 60 

Talc 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 

Mg Stearate 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 
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absorption (λmax) at 259 nm. The standard plots of olanzapine were prepared in 0.1 N HCl(pH1.2). 
Table 2: Absorbance of olanzapine against different concentrations at 259 λmax 

S. No Concentration (μg/ml) Absorbance 

1 10 0.241 

2 20 0.391 

3 30 0.571 

4 40 0.732 

5 50 0.891 

 
Figure 1:  Standard graph of olanzapine in 0.1N HCl 

DRUG–EXCIPIENTS COMPATIBILITY STUDIES: 

 

Figure 2: FTIR spectra of pure drug 
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Figure 3: FTIR spectra of drug + other Excipents 

IR studies were performed on olanzapine, physical 
mixture. The spectra of physcial mixture were 
compared with that of olanzapine. The prominent 
peaks of olanzapine appears at 1017.27 (C-N), 
1582.31 (C=C) and 3228.25 (N-H Stretching). In 
SSD 1295.93 (C-N), 1490.13 (C=C) and 3214.75 
(N-H stretching). The above characteristic peaks 
also appear in the spectra of physical mixtures of 
the drug with crosspovidone as carrier at the near 
wave numbers with broadening. From FT-IR 

studies it is very clear that there are no 
interactions between drug and carrier. All the 
peaks responsible for the active functional groups 
were even present in FT-IR spectra of drug along 
with carrier. FT-IR spectra are of drug, physical 
mixture are shown figure. 
The physical properties like Compressibility index 
(CI), Angle of repose and Hausner’s ratio were 
calculated and tabulated.                      

 
Table 3: physical properties of powder blends of Mouth dissolving tablet formulations 

Formula 
Code 

Bulk 
density(g/cm3) 

 
Tapped 
density(g/cm3) 

 
Carr’s 
index 

 
Hausner’s 
ratio 

 
Angle of 
repose 

F1 0.425 0.476 10.86 1.122 25.89 

F2 0.370 0.435 14.94 1.176 27.09 

F3 0.392 0.465 15.69 1.186 26.52 

F4 0.408 0.483 15.51 1.184 28.41 

F5 0.352 0.413 14.76 1.173 26.47 

F6 0.377 0.424 11.08 1.125 27.31 

F7 0.382 0.449 14.9 1.175 25.49 

F8 0.413 0.487 15.19 1.179 26.14 

F9 0.382 0.413 14.81 1.173 26.47 

 
EVALUATION OF PHYSICAL PARAMETERS OF MOUTH DISSOLVING TABLETS OF 
OLANZAPINE 
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Table 4: Post compression parameters for tablets prepared by direct compression method and sublimation 
method 
 
Parameters F1 F2 F3 F4 F5 F6 F7 F8 F9 

Hardness(kg/cm2) 4 4.2 4.5 4.6 4.2 4.4 4.2 4.4 4.7 

Friability%[w/w] 0.51 0.49 0.52 0.47 0.46 0.48 0.54 0.49 0.49 

Thickness (mm) 2.82 2.84 2.90 2.85 3.81 3.82 3.86 3.88 3.87 

Diameter(mm) 12.90 12.87 12.86 12.85 12.87 12.89 12.84 12.87 12.87 

wetting time(Sec) 58 44 50 42 30 29 56 46 49 

Weight variation 150.38 149.52 149.23 150.61 150.19 150.71 150.31 149.46 150.38 

In-vitro 

disintegration time 

(Sec) 

48 34 45 32 21 18 47 46 45 

Drug content (%) 99.5 100.5 101.5 101.5 98.9 100.4 99.84 99.95 99.67 

In-vitro disintegration time: 

Disintegration, the first important step for a drug 
absorption from a solid after oral administration 
was preliminarily focused. It was reported that 
tablet disintegration was affected by the particle 
size, the degree of substitution, and extent of 
cross-linkage. The hardness of the tablet has an 
influence on the disintegration time as it affects 
the porosity of the matrix and, accordingly, the 
ability of water to penetrate through the matrix. 
All tablets disintegrated rapidly without disc in the 

IP test especially when used at optimum 
concentrations of selected super-disintegrants. The 
in-vitro disintegration time of tablet prepared by 
direct compression method and sublimation 
method were found to be in the range of 21 TO 
48. Basing on the disintegration time data it was 
observed that the disintegration time was 
decreased in case of use of synthetic polymers, 
this is due to increase of capillary action, which 
lead the faster disintegration of the tablet due to 
wicking action. 

 
Figure 4: Disintegration time 
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MOUTH DISSOLVING TABLETS 
Release profiles of formulations F1 to F3 

Time Cumulative % drug released 
(MINS) F1 F2 F3 
0 0 0 0 

0.5 32.7 38.47 42.6 
7 52.45 68.44 78.35 
9 67.89 78.78 99.99 
11 78.68 98.01  
13 89.01   
15 99.38   

 
Figure 5:  Cumulative % drug release of formulations F1 to F3 

Release profiles of formulations F4 to F5 

 
 
 
 
 
 
 
 
 

 
Figure 6:   Cumulative % drug release of formulations F4 to F6 
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(MINS) F4 F5 F6 
0 0 0 0 
0.5 30.7 28.47 52.6 
7 62.45 58.44 88.35 
9 77.89 68.78 97.99 
11 88.68 88.01  
13 99.01 98.01  
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 Release profiles of formulations F7 to F9 

Time Cumulative % drug released 

(MINS) F7 F8 F9 
0 0 0 0 
0.5 10.27 19.01 10.76 
7 19.89 25.67         27.68 
9 35.56 41.45 56.78 
11 58.68 59.90 61.23 
13 61.23 69.45 69.01 
15 69.98 78.09 85.56 
17 75.76          88.90 100.98 
19 89.98 100.98  
21 98.89   

 

Figure 7:   Cumulative % drug release of formulations F7 to F9 

From the dissolution data it was observed that 
tablets containing plantago ovate have faster 
dissolution rate when concentration increase the 
rate of release increase gradually. It was evident 
that the polymer sodium starch glycolate, 
povidone alone has able to produce fast drug 
release from Mouth dissolving tablets up to the 7-
15 mins . As the concentration increase the 
release of drug from the tablet also increased.  It 
was evident that the polymer plantago ovate   also 
swell  can  able to produce fast drug release from 
Mouth dissolving tablets up to the 17-21mins . 
As the concentration increase the release of drug 
from the tablet is also increase, the swelling of 
tablet increase and release the drug so quik by 
comparing both natural and synthetic polymers 
we can produce the drug release so fast but when 

compare with natural polymers, synthetic 
polymers are good at release.  
CONCLUSION: 
Systematic studies were conducted for the 
preparation of mouth dissolving formulations of 
olanzapine, mouth dissolving tablets of 
olanzapine were successfully prepared with 
polymers like sodium starch glycolate, cross 
povidine alone and natural polymers like 
plantago ovate by direct compression method, pre 
compressible properties of all formulation within 
the limits and natural polymers showing light 
variation in flow property, formulated tablets 
gave satisfactory results for various evaluation 
parameters like tablet dimensions, hardness, 
weight variation, friability, content uniformity, in 
vitro drug release. Sodium starch glycolate at 
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high concentration release the drug much faster 
than when compare with low 
concentration.(F1,F2,F3), Povidone at high 
concentration release the drug much faster than 
when compare with low 
concentration.(F4,F5,F6), plantago ovate is 
natural polymer this is release the drug at good 
rate but when compare with sodium starch 
glycolate, Povidone the release is slow and 
hardness of the tablet also increase when 
formulate with natural polymer. Both natural and 
synthetic formulations showing good release at 
when use in high concentrations. 
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