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	 Zolmitriptan is the antimigraine agent widely used for the treatment of the 
migraine. It shows the half-life of 2.5 – 3 h which indicate the frequent dosing to achieve 
proper pharmacological action of the drug. Gastro Retentive Drug Delivery System (GRDDS) 
is a common approach to decrease the dosing frequency and increase patient compliance, 
and delivery of drug through such an approach of floating tablet formulation will meet the 
requirement. This system showed substantial effect on the drug release through floating and 
swelling properties. The tablets were formulated by using direct compression technique along 
with hydrophilic polymers and gas generating system. In the preliminary trials, we observed 
that the tablets were within pharmacopeial limit. % Drug release of the formulations (F1 – F9) 
was studied up to 6 h and it was found from 52 to 91 %. The cumulative percentage drug release 
was inversely proportional to polymer concentrations of HPMC K100 M and PVP K 30. The 
batches follow Higuchi model of drug release which involves the diffusion mechanism. In-vitro 
dissolution studies showed good percent drug release, which is in accordance with robinson-
errikson equation. Good buoyancy for additional 6 h, trailed by the diffusion.

Keywords: Floating Tablet; Gastro Retention; HPMC K 100M; Migraine; Zolmitriptan.

	 Migraine is a disease characterized by a 
headache, usually occurs on one side, lasting up 
to 4-48 h with nausea, vomiting, light sensitivity, 
vertigo, loose movement and other symptoms1. 
The two major types are migraine with aura in 
which the headache is preceded by visual or other 
emotional symptoms, and migraine without aura. 
Pulsatile stretching of certain large cranial vessels 
is a rapid cause of pain. Vascular theory catches the 
first vasoconstriction or blood clotting by carotid 
artero-venous anastomoses producing cerebral 
ischemia and initiating invasion2. 

	 Oral administration is the most convenient 
mode of drug delivery and is associated with 
superior patient compliance as compared to other 
modes of drug intake. Oral drug delivery systems 
account for around half of all drug delivery 
systems on the market, and they offer more benefits 
owing to patient acceptability and simplicity of 
administration. Due to a short gastric retention time 
(GRT), or the time it takes for the contents of the 
stomach to enter the small intestine, oral medication 
absorption is frequently reduced3-5. Gastro retentive 
systems can stay in the gastric area for several 
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hours, considerably extending the duration 
medications spend in the stomach. Prolonged 
stomach retention enhances bioavailability, 
minimizes drug waste, and improves solubility 
for medicines that are less soluble at high pH. 
Gastro retentive systems (GRDDS) are intended 
to constrain and localize the drug delivery device 
in the stomach or upper sections of the small 
intestine until all of the medication is delivered, 
based on delayed gastric emptying and controlled 
principles. Flotation or buoyancy (floating 
systems), mucoadhesion (bioadhesive systems), 
sedimentation (high-density systems), swelling and 
expanding (swelling and expanding systems), and 
geometry are some of the methods (approaches) 
for establishing gastric retention (modified shaped 
systems). Floating systems are the most often 
utilized approach for gastric retention among the 
methods listed above. Because floating systems are 
less thick than gastric fluid, they stay buoyant in the 
stomach for longer periods of time. The medicine 
is gently delivered at the desired pace while the 
system is floating over the stomach contents6. As 
a result, the gastro retention duration increases 
and the variability in plasma drug concentration 
decreases. Two unique technologies have been used 
in the creation of FDDS, based on the mechanism 
of buoyancy: A. Effervescent System, and B. 
Non-Effervescent System. Effervescent systems 
utilize gas-generating agents, carbonates (such as 
sodium bicarbonate), and other organic acids (such 
as citric acid and tartaric acid) in the formulation 
to create carbon dioxide (CO2) gas, lowering the 
system density and allowing it to float atop the 
stomach fluid. Non-effervescent FDDS is based 
on the process of polymer swelling or bioadhesion 
to the mucosal layer of the GI tract. Gel forming 
or highly swellable cellulose type hydrocolloids, 
polysaccharides, and matrix forming material such 
as polycarbonate, polyacrylate, polymethacrylate, 
polystyrene, and bioadhesive polymer such as 
chitosan and carbopol are the most often utilised 
excipients in non-effervescent FDDS. Floating 
tablets are a sort of sustained release drug delivery 
device that floats on stomach fluids for a longer 
time by producing CO 2 gas or swelling and 
releasing the medicine for a longer duration. 
Various polymers, such as various grades of 
HPMC, Eudragit, chitosan, carbopol, guar gum, 
and xanthum gum 2, can be used to prolong drug 

release. Drugs that are easily absorbed from the 
stomach and have a short half-life are eliminated 
quickly from the blood circulation, require 
frequent dosing. To avoid this problem, the oral 
Gastroretentive formulations have been developed 
in an attempt to release the drug slowly into the 
Gastric region4. 
	 Neurogenic theory is considered to be 
a stress-induced. The stress of cortical electrical 
activity followed by vascular conditions. Another 
dramatic event appears to indicate neurogenic 
inflammation of the affected blood vessels which 
is enhanced by retrograde transfer to the arteries 
associated with the release of drugs such as 5- 
HT3, neurokinin, substance P, calcitonin-related 
peptide [3]. Changes in blood / urine levels of 5 
HT and their metabolites during migraine attacks, 
its precipitation by 5HT manufacturers and the 
effectiveness of active drugs in the serotonergic 
system to prevent migraine attacks shows an 
importance of 5-HT in this disease4. Drugs that 
are readily available in the stomach and have 
a short half-life are quickly eliminated from 
the bloodstream, requiring constant dosage. To 
overcome this problem, oral Gastroretentive 
formulations were prepared in an effort to release 
the drug gradually into the Gastric region5.
	 Zolmitriptan is 5-HT1 receptors agonist. 
There is a lot of hepatic metabolisms, especially 
to indole acetic acid, as well as N-oxide and 
N-desmethyl analogues. Metabolism is primarily 
regulated by CYP1A2, and monoamine oxidase is 
responsible for the continuation of N-desmethyl 
metabolite metabolism6. The first pass metabolism 
reduces the oral bioavailability of zolmitriptan to 
40% and has an elimination half-life of 2.5-3 h. It 
shows the absorption zone from the upper intestine. 
For these reasons, the Gastric Floating Drug 
Delivery System is able to extend the retention 
time of the medicine, thereby improving the oral 
availability of the drug7. Therefore, the objectives 
of the study were as follows, zolmitriptan is easily 
absorbed in the stomach and has a short shelf 
life, is rapidly escape from the bloodstream thus 
requiring a higher dose. To avoid this problem, 
the formation of oral gastroretentive should be 
improved in an effort to release the drug slowly into 
the abdominal area and increase bioavailability and 
reduce the frequency of dosage. To test the prepared 
formulations for Response Surface Analysis’9-12.
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MATERIALS AND METHODS

Materials
	 Zolmitriptan was obtained as gift sample 
from Dr Reddy’s laboratories Ltd, Hyderabad. 
HPMC K100M, and PVP K30 polymers were 
from Glenmark Pharma, Nasik, India. Talc 
and magnesium Stearate were purchased from 
S.D. fine chemicals Pvt. Ltd’ Mumbai, India. 
Microcrystalline cellulose was procured from 
Signet Chemicals. All other ingredients used were 
of analytical grade and purchased from SD fine 
chemicals Pvt Ltd, Mumbai, India.
Methods
	 Preparation of floating tablets: The study 
is carried out for the detection of the suitable 
polymer blends and their ratios that will satisfy 
the requirements. Various polymers are studied in 
different like HPMC K100M, K4M, ethyl cellulose, 
sodium bicarbonate, citric acid, lactose, magnesium 
stearate, aerosol, povidone, the polymer blends 
were taken in different concentrations to evaluate 
the effect on the drug release, floating time and 
floating lag time. The powder mixtures along with 
drug and grinded uniformly, passed from sieve no 
40 and compressed using 9 mm punch. Based from 
the preliminary batches results HPMC K100M 
selected as matrix forming agent, PVP K30 as 
a binding agent, the effect of ethyl cellulose on 
overall release is not considerable so it is neglected.
Dosage calculation 
	 The Robinson Erikson equation was used 
to calculate dose8, 9.
Dose - 2.5 mg
Half Life - 3 hr
Time to reach peak concentration (TOP) - 1 hr
Time up to which dosage form need to be controlled 
- 6 hr
I. Elimination Rate constant (Ke)
Ke = 0.693/3
= 0.231
II. Loading dose = Xo/Ke × t
= 2.5 / 0.231 × 6
= 1.80 mg
III. Desired rate of drug release (Ks) = Xo × ke
= 2.5 × 0.231
= 0.5775 mg/hr
IV. Maintenance Dose = Ks × t
= 0.5775*6

= 3.465 mg
V. Corrected initial dose   = loading dose - (Ks × 
TOP)
= 1.80 - (0.5775 × 1)
= 1.22 mg
VI. Total dose = Maintenance Dose + Corrected 
initial dose  
= 3.465 + 1.22
= 4.6875 mg
= 4.70 mg
	 Factorial design: Based on the preliminary 
study a 3 level factorial design is applied where 
HPMC K100M and PVP K 30 were selected as 
factors and their 3 levels were selected. The other 
factors were remaining invariant during all study. 
Factors, X1 was HPMC K100 and X2 was PVP K30 
and responses, Y1 was cum % drug Release at 6 hrs 
and Y2 was Floating lag time.
Formulations as per 32 factorial designs 
	 The floating tablets of Zolmitriptan were 
formulated as mentioned in the table 1. By direct 
compression technique using 9 mm biconvex 
punch.
Evaluation of floating tablets 
Physical parameters
a) Thickness: The vernier caliper was used to 
measure the thickness of the tablets. Tablets from 
all batches were tested and average values were 
calculated and expressed in mm.10-13.
b) Hardness: The hardness of tablet is the resistance 
to breaking of tablet during shipping, storage, 
transportation and handling. The hardness of tablets 
was determined by using the Monsanto hardness 
tester10.
c) Friability: Roche Friabilator was used for testing 
the friability. Percent friability (% F) was calculated 
as follows10.

% F = [ Initial weight - Final weight / Initial 
weight ] × 100

                                                 
d) Weight variation test: The test was performed 
as per the conditions and specification given in 
pharmacopoeia11.

e) Floating Behavior: The in-vitro buoyancy was 
determined by floating lag time and floating time. 
The tablets were placed in dissolution vessel 
containing 200 mL of 0.1N HCl. The time required 
for the tablet to rise to the surface and a float was 
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determined as floating lag time. The duration for 
which the tablet remains float on surface of solution 
is known as floating time12, 13.
f) Swelling Behavior of Tablets: A tablet was 
weighed (W1) and placed in to a glass beaker 
containing 200 mL of 0.1N HCl maintained at a 
temperature of 37 ± 0.5. After every hour the tablet 
was removed and excess water is absorbed by a 
filter paper and it is reweighed (W2). The swelling 
index was calculated by the formula14-16

SI = (W2-W1)/W1 × 100
g) Assay: Ten tablets were weighed and average 
weight was calculated, they were crushed to 
fine powder. The powder equivalent to 10 mg 
of Zolmitriptan was transferred to the 100 mL 
volumetric flask and dissolved by shaking. The 
made the volume to get the final concentration of 
100ìg/mL concentration. The working solution 
of the drug was prepared from standard stock 
solution in ethanol. The absorbance of this solution 
was measured and amount of Zolmitriptan was 
calculated from calibration curve.15

h) In-Vitro Dissolution Studies: The in-vitro 
dissolution study was performed on Electrlab TDT 
06-P according to parameters given below.
Dissolution test apparatus -	 USP (Type II)
Speed -	 100 RPM
Volume of dissolution medium -	 900 mL 
Dissolution Medium used -	 0.1 N HCl 
	 (pH 1.2)
Temperature -	 37 ± 0.5 0C
	 Aliquot (10 mL) of the solution was 
withdrawn at regular interval of 1 Hrs. and same 
volume of fresh dissolution medium was replaced 
to maintained volume constant13, 16-19.

RESULTS AND DISCUSSION

	 The bulk density for all prepared 
formulations was in the range of 0.382 to 0.416 (g/
mL) and the tapped density was in the range of the 
0.459 to 0.493 (g/mL). The angle of repose of the 
powder formulations indicated good flow property 
and it was in the range of 25.55° to 36.24° which 
is required for the proper flow of the powder blend 
in the die cavity. The Carr’s index was in range of 
14.56 to 17.39 which showed good flow property 
and compressibility of the powder blend. The 
Hausner’s ratio was in the range of 1.16 to 1.20 
which is within the reported limits. All the results 
indicate that all the formulations possess good flow 
property and compressibility characteristics.
	 Floating tablets of Zolmitriptan were 
formulated using different grades of HPMC, PVP 
K 30, Ethyl cellulose. The batches of HPMC K 4M 
and K15M (F2 and F3) were good in floating lag 
time but these tablets get dispersed after 4 - 5 hours 
so were rejected. The formulation containing high 
HPMC K 100M were showed very less release in 
(formulation A7 and A8) so these are rejected. The 
effect of ethyl cellulose on overall release is not 
considerable so it is neglected. The formulation A9 
having 65 mg of HPMC showed optimum release.
	 Based on the preliminary study a 3 level 
factorial design is applied where HPMC K100M 
and PVP K 30 were selected as factors and their 
3 levels were selected. The other factors were 
remaining invariant during all study.
	 As per Table 3, the hardness of the tablets 
was in the range of 4.53 to 5.33 kg/cm2. The 
thickness was in the range of 3.886 to 3.966 mm. 

Table 1. Formulations as per 32 factorial design

Ingredients (mg)	 F1	 F2	 F3	 F4	 F5	 F6	 F7	 F8	 F9

HPMC K100 M	 70	 70	 70	 75	 75	 75	 65	 65	 65
PVP K 30	 7	 10	 13	 7	 10	 13	 7	 10	 13
Sodium bicarbonate	 30	 30	 30	 30	 30	 30	 30	 30	 30
Citric acid	 10	 10	 10	 10	 10	 10	 10	 10	 10
Magnesium stearate	 7	 7	 7	 7	 7	 7	 7	 7	 7
Aerosil	 4	 4	 4	 4	 4	 4	 4	 4	 4
Lactose	 q. s.	 q. s.	 q. s.	 q. s.	 q. s.	 q. s.	 q. s.	 q. s.	 q. s.
Zolmitriptan	 4.7	 4.7	 4.7	 4.7	 4.7	 4.7	 4.7	 4.7	 4.7
Total	 190	 190	 190	 190	 190	 190	 190	 190	 190
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Table 2. Physical Parameters of Powder Blend

Formulations	 Bulk Density	 Tapped Density	 Angle of 	 Carr’s 	 Hausner’s 
	 (g/mL)	 (g/mL)	 Repose(0)	 Index(%)	 Ratio

F1	 0.405±0.00346	 0.474±0.0142	 29.30±0.25	 14.56±1.89	 1.16±0.025
F2	 0.398±0.0075	 0.480±0.0095	 31.18±0.67	 16.079±0.85	 1.2±0.01
F3	 0.394±0.00346	 0.477±0.0052	 31.55±0.34	 17.39±1.41	 1.20±0.025
F4	 0.402±0.00651	 0.483±0.010	 32.37±0.62	 16.63±3.11	 1.19±0.04
F5	 0.390±0.006	 0.471±0.009	 33.27±1.79	 17.18±1.43	 1.20±0.025
F6	 0.382±0.00346	 0.459±0.00462	 36.24±0.96	 16.83±0.080	 1.19±0.019
F7	 0.413±0.0040	 0.500±0.01	 25.55±0.028	 17.26±1.05	 1.20±0.015
F8	 0.416±0.07	 0.493±0.015	 26.26±0.495	 15.61±1.24	 1.18±0.017
F9    	 0.409±0.0118	 0.483±0.005	 29.51±0.378	 15.22±3.02	 1.19±0.06

* Mean± S.D., n=3

Table 3. Physical parameters of formulation F1 to F9

Formulations	 Hardness	 Thickness	 % Friability	 Wt. Variation
	 (kg/cm2± SD)	 (mm ± SD)	 (± SD)	 (± SD)

F1	 4.833±0.288	 3.953±0.011	 0.78±0.13	 188.2±1.15
F2	 4.83±0.288	 3.626±0.5254	 0.87±0.43	 188.75±1.44
F3	 5.00±0.5	 3.940±0.02	 0.41±0.11	 189.35±1.66
F4	 4.83±0.288	 3.92±0.04	 0.59±0.45	 189±1.52
F5	 5.33±0.288	 3.966±0.011	 0.74±0.84	 188.6±1.42
F6	 4.66±0.288	 3.886±0.030	 0.3±0.13	 189.05±1.35
F7	 5.16±0.288	 3.923±0.050	 0.78±0.68	 188.75±1.332
F8	 4.83±0.288	 3.933±0.00013	 0.62±0.23	 188.95±1.27
F9	 4.53±0.288	 3.933±0.011	 0.61±0.26	 189.35±1.03

* Mean± S.D.

The % friability was in the range of 0.3 to 0.87 
% which is within the limits. All formulations 
show weight variation within the range of the 
pharmacopoeial limits.
	 As the tablets immersed in to the medium, 
the interaction of the dissolution medium with 
sodium bicarbonate results into the formation of 
the carbon dioxide gas generation, the gas is get 
entrapped in to the swollen gel, this cause the 
expansion of the gel matrix and cause reduction in 
the density of the system. The effervescent system 
was so chosen to compromise the matrix integrity 
with the shortest possible lag time. It was found that 
the tablets were floated within the 20-47 seconds.
	 In case of the hydrophilic matrices 
when they immersed in to water it gets swell and 
eventually dissolve in to water. Initially water 
hydrate the polymer and it causes the swelling of 

the polymer, water molecules are absorbed by the 
hydrophilic groups of the polymer and swelling 
of the polymers occurs initially. As the more 
water gets absorbed by the polymer the chains 
become more hydrated and the gel become more 
diluted, above a critical concentration the polymer 
chains disentangle and detached from the gellified 
matrix. Thus, the process undergoes simultaneous 
swelling, dissolution and diffusion in to the bulk 
medium resulting in to erosion of the polymer.
	 Tablets from each batch showed drug 
content in the range 95.90% to 98.70% which is 
within pharmacopoeia specifications. 
	 From cumulative % drug release results 
it is concluded that as the polymer concentration 
increases the viscosity of the gel layer increases 
as well as the diffusional path length of the drug 
increases this cause the less drug release at the 
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Table 4. Floating Lag Time, Assay and responses of Formulation F1-F9

Formulation 	 Factor 1A:	 Factor 2B:	 Response1:	 Response2: 	 Floating Lag 	 Assay 
Code	 HPMC	 PVP K	 %CDR	 FLT	 Time (sec)	 (%)

F1	 7070	 7	 72.79	 28	 47±2.0	 95.90±3.21
F2	 70	 10	 68.43	 32	 20±3.05	 97.12±1.82
F3	 70	 13	 62.473	 30	 38±3.0	 97.35±1.53
F4	 75	 7	 62.66	 38	 24±3.46	 96.93±2.57
F5	 75	 10	 58.59	 42	 42±2.0	 97.17±1.51
F6	 75	 13	 52.72	 47	 32±2.0	 98.49±1.41
F7	 65	 7	 91.94	 20	 25±3.20	 96.73±2.21
F8	 65	 10	 89.87	 24	 28±2.0	 97.76±0.73
F9	 65	 13	 81.6	 25	 30±2.30	 98.70±0.69

* Mean± S.D., n=3

Table 5. The Dissolution Models for Formulations (F1-F9)

Formulation 			   R2

code	 Zero 	 First 	 Higuchi	 Hixon 	 Korsmeyer
	 order	 order		  Crowell	 Peppas

F1	 0.9798	 0.9681	 0.994	 0.9817	 0.8801
F2	 0.9896	 0.974	 0.995	 0.985	 0.8815
F3	 0.9643	 0.9839	 0.991	 0.9843	 0.8745
F4	 0.9583	 0.9873	 0.993	 0.9873	 0.8703
F5	 0.9209	 0.970	 0.972	 0.9661	 0.8689
F6	 0.9771	 0.9878	 0.997	 0.988	 0.8698
F7	 0.9265	 0.987	 0.972	 0.9653	 0.9844
F8	 0.9932	 0.9661	 0.993	 0.9925	 0.9998
F9	 0.9865	 0.9638	 0.991	 0.9821	 0.9485

higher level of the HPMC and vice versa. The 
formulation F7, F8 and F9 shows good drug 
release.
	 The Release kinetics of the formulation 
was shown in the table 5, the best fit model for 
the drug release was found to be Higuchi. The 
mechanism involved for the drug release involved 
diffusion.
Experimental design and data analysis
Percentage Drug Release (%CDR)
Analysis of variance 
A value of p < 0.05 was considered as significant 
and following equation suggest the result

% CDR = +1297.56741-32.12833* 
HPMC+1.72130  * PVP+4.16667E-003  * 
HPMC * PVP+0.20787* HPMC2-0.18481  * 
PVP2 				    ...(1)

Diagnostics case statistics of experimental 
matrix
i) Predicted vs. actual plot of % CDR
	 The values shows that the predicted data, 
for percentage drug release, matches with the 
experimental results due to their low differences 
and showed the linear correlation between actual 
and predicted value.
Effect of HPMC K100
	 The % Drug release increases with 
decreasing the concentration of HPMC K100M. 
It was decided that the concentration of HPMC 
K100M might have individual effect on the % drug 
release.
Effect of PVP K 30
	 The % Drug release increases with 
decreasing the concentration of PVP K30. It was 
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Table 7. In-vitro dissolution data and % water 
uptake of the optimized formulation

Time	 % Cumulative 	 % Water 
(hrs)	 drug release	 uptake

1	 38.66±0.01	 22.89±3.56
2	 55.06±3.14	 63.42±2.17
3	 62.70±1.31	 97.51±4.85
4	 75.52±1.42	 131.74±1.33
5	 84.78±1.87	 151.22±2.64
6	 92.61±0.48	 181.89±0.79

* Mean± S.D., n=3

Table 6. Composition of the Optimized 
Formulation

Ingredients (mg)	 Optimized 
	 formulation

HPMC K 100 M	 65.51
PVP K30	 8.44
Sodium bi carbonate	 30
Citric acid	 10
Magnesium stearate	 7
Aerosil	 4
Lactose	 60.35
Zolmitriptan	 4.7
Total	 190

Fig. 1. % Water Uptake of Formulations

decided that the concentration of PVP K30 might 
have individual effect on the % drug release.
Effect of combined factors
Interaction of AB
	 It can be observed that the increase in % 
drug release mainly depends upon decreasing the 
concentration of HPMC K100M and PVP K 30. 
There is no interaction between factors A and B 
indicates that each variable affects individually in 
increasing % drug release. It was observed that the 
combined effect of HPMC K100M and PVP K30 
which indicates that as decrease in HPMC K100M 
and PVP K30 might be responsible to increase % 
drug release.
Counter plot
	 The 3D surface Plot: 3D surface plot 

was obtained from Design Expert 8 software. On 
Analysis branch click the  R1: Conversion  node 
and go to Model Graphs to bring up the contour 
plot. Let’s quickly try some things here that you 
may find useful when making a presentation. In the 
vacant region of the AB contour plot right-click 
and select Add contour. Then drag the contour 
around (it will become highlighted). You may get 
two contours from one click like those with the 
same response value. On the Graphs Toolbar go 
to 3D Surface view. Modify the color range via 
a click on the color scale gradient in the graph 
legend, which brings up the Edit Legend dialog 
box. Change the Low and the High. Now click the 
design point sticking up in the middle. See how 
this is identified in the legend at the left by run 
number and conditions. Now try a handy feature 
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Fig. 2. % Cumulative drug release of Formulations F1 - F9

Fig. 3. 3D View of %CDR With Respect to HPMC K100 and PVP K30

for pulling up the right plot for any given run. 
On the Factors Tool select number 1 off the Run 
# dropdown-list. The 3D view now shifts to the 
correct ‘slice’ on factor C (catalyst). However, the 
colors are not ideal now. So right-click over the 
gradient and in the Edit Legend dialog box press 
the Defaults button. Your graph should now match 
the one shown below. The plot was drawn against 
response and variable. Fig 3 shows 3D surface plot 
of % drug release vs HPMC K100M and PVPK30. 
The figure shows the counter plot which concludes 
that factor A (HPMC K100M) have most significant 
effect on increase in % DR as compared to factor 
B (PVPK30). 

Approximation of desired response
	 As the concentration of HPMC K100 and 
PVP K30 is increases, percentage drug release also 
decreases. If still increased the concentration of 
HPMC K100 and PVP K30 then there is decrease 
in the percentage cumulative drug release.
	 At the point of Perturbation indicates that 
the levels of the entire 2 variable consider together 
for optimized response should be at their low-level 
value.
Floating Lag Time
Analysis of variance 
FLT =-112.44444+1.93333  * HPMC+0.88889  * 
PVP
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Fig. 4. 3D View of FLT With Respect to HPMC K100 and PVP K30

Fig. 5. Graphical representation of %CDR vs Time of optimized formulation

	 From the equation 2 it was concluded 
that HPMC K100 (factor A), PVP K30 (factor B) 
having a induvidual as well as combined effect on 
the increasing in floating lag time (FLT)
Diagnostics case statistics of experimental 
matrix
Predicted vs. actual plot
	 The values prove that the predicted data, 
which were obtained from the empirical model 
for percentage drug release, are similar with the 
experimental results due to their low differences.
	 Linear correlation ship was observed 
between actual and predicted value.
Effect of experimental variables on the response
	 The effect of variables on the response 
was evaluated by Design expert software 8.0 and 

was plotted. In each plot, two factors remains 
constant and the other factor was in given range 
between its high and low levels, therefore its 
influence can be seen as a line that represents the 
demanded response
Effect of HPMC K100
	 The FLT increases with decreasing the 
concentration of HPMC K100M. It was concluded 
that the concentration of HPMC K100M might 
have individual effect on the FLT.
Effect of PVP K 30
	 The FLT increases with increasing the 
concentration of PVP K30. It was concluded 
that the concentration of PVP K30 might have 
individual effect on the FLT
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Effect of combined factors
Interaction of AB
	 It can be observed that the decrease in 
floating lag time mainly depends upon decreasing 
the concentration of HPMC K100M and PVP K 
30. There is no interaction between factors A and B 
indicates that each variable affects individually in 
decreasing floating lag time. The combined effect 
of HPMC K100M and PVP K30 which indicates 
that as decrease in HPMC K100M and PVP K30 
might be responsible to decrease floating lag time.
Counter plot
	 The 3D surface Plot: 3D surface plot was 
obtained from Design Expert 8 software. The plot 
was drawn against response and variable. Fig 4 
shows 3D surface plot floating lag time vs HPMC 
K100M and PVPK30. The figure shows the counter 
plot which conclude that factor A (HPMC K100M) 
have most significant effect on increase in FLT as 
compared to factor B (PVPK30).
	 Shows the counter plot which conclude 
that factor A (HPMC K100M) have most significant 
effect on increase in FLT as compared to factor B 
(PVPK30).
	 Data analysis showed that from high 
levels to low level each factoer cause increase 
in the %CDR in the formulation. This software 
also suggests some formulations out of the range 
that was given at first, in regard to the results of 
analysis. Also the desirability of each item could be 
observed. All of the formulation can be chosen for 
percentage drug release at maximum level. Out of 
18 solutions, solutions 1, 2, and 3 were considered. 
The optimized solution obtained from the model 
was formulated and the results are performed 
in the triplicates for determination of % CDR, 
FLT, hardness, friability, thickness and content 
uniformity. The solution no 1 was found to comply 
all specifications hence considered optimized.

CONCLUSION

	 Zolmitriptan is the antimigraine agent 
widely used for the treatment of the migraine. 
GRDDS is a common approach to decrease the 
dosing frequency and increase patient compliance, 
and delivery of drug through such an approach 
of floating tablet formulation will meet the 
requirement. This system showed significant 
impact on the drug release through floating and 

swelling properties. The floating tablets were 
prepared by using direct compression technique 
using hydrophilic polymers and gas generating 
system. The present study was carried out to 
develop the floating drug delivery of Zolmitriptan 
using HPMC K100M and PVP K30 polymers. 
In-vitro dissolution studies showed good percent 
drug release, which is in accordance with robinson-
errikson equation. Good buoyancy for more than 
6 hrs, followed by the diffusion transport. Thus, 
results of the current study clearly indicate, a 
promising potential of the zolmitriptan floating 
tablet as an alternative to the conventional dosage 
form. However, further clinical studies are needed 
to assess the utility of this system.
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