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Abstract: The purpose of this research was to prepare a floating drug delivery system of an anti depressant agent, 
Venlafaxine which is a unique antidepressant, and is referred to as a serotonin-norepinerphrine-dopamine reuptake 
inhibitor. Eight (F1-F8) various formulations of venlafaxine HCl and Almond gum floating tablets each containing 
75 mg of drug were prepared by wet granulation method. Preformulation studies were done by FTIR and DSC and 
found to be no interaction between the API and excipients. Accurately weighed active ingredient and other 
excipients were passed through ASTM (American Society for Testing and Materials) mesh no. #80 and mixed 
thoroughly. The powder blend was granulated using the mixture of PVP and IPA mixture as a granulating fluid. 
After achieving required cohesiveness the mass was passed through sieve no.#30 to collect wet granules. The 
granules obtained were dried at 60oc for 2 hrs and kept them in a desiccator for 24 hrs at room temperature. The 
granules were lubricated with talc (2% w/w) and magnesium stearate (2% w/w) and compressed into tablets using 9 
mm round, flat and plain punches on pilot scale tablet compressing machine (MODEL MINI PRESS II MT). 
Lactose USP was used as a filler in the formulations. The tablets were evaluated for thickness, weight variation, 
hardness, friability, drug content; in vitro buoyancy test, in vitro drug release. Formulation F5 can be considered as 
an optimized formulation for gastro retentive floating tablet of venlafaxine HCl. The results of in vitro release 
studies showed that optimized formulation F5 could sustain drug release (99.70 %) for 12 hours and remain buoyant 
for more than 12 hours. Natural polymer shows better sustained release properties than synthetic polymer. The 
developed floating tablets of Venlafaxine HCL may be used in clinic for prolonged drug release for at least 12h in 
sustained release gastro retentive floating drug delivery system. 
Key words: venlafaxine HCl, Almond gum, anti-depressant agent, gastro retentive floating tablet. 
                                                                                                                                                        

Introduction 
Oral administration is the most versatile convenient and commonly employed route of drug delivery for systemic 
action. Floating drug delivery systems were first described by Davis in 1968. Floating drug delivery systems are 
used to prolong the gastric residence time of dosage form [1]. Retention of drug delivery systems in the stomach 
prolongs the overall gastrointestinal transit time, thereby resulting in improved bioavailability [2].  The gas 
generating system consists of hydrophilic matrices prepared with the swellable hydrocolloids like hydroxyl propyl 
methylcellulose, hydroxyl propyl cellulose, chitosan. The controlled gastric retention time of solid dosage forms 
may be achieved by the mechanism of Floatation [3], Mucoadhesion[4] sedimentation[5] Expansion[6] or by the 
simultaneous administration of pharmacological agents that delay gastric emptying[7]. Venlafaxine is a unique 
antidepressant, and is referred to as a serotonin nor-epinephrine dopamine reuptake inhibitor [8].  
 
Venlafaxine and its active metabolite, O-desmethyl venlafaxine (ODV) inhibit the neuronal uptake of 
norepinephrine, serotonin and to a lesser extent dopamine [9]. Hence it lacks the adverse anticholinergic, sedative 
and cardiovascular effects of tricyclic antidepressants [10] .The biological half-life of venlafaxine is 5 hours reading 
to more dosing frequency [11]. Hence, it is necessary to develop a sustained release formulation of venlafaxine 
HCL. Improvement of bioavailability and therapeutic efficacy of the drugs and possible reduction of dose can be 
achieved with floating drug delivery system [12]. 
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In this context, it was interested to prepare and evaluate gastro retentive tablets of venlafaxine HCl by using 
gum and gas generating agents thus increasing its absorption, bioavailability, reducing the frequency of 
dosing and evaluation of physic-chemical parameters of floating tablets. 
 

Venlafaxine HCL was used as a model drug obtained as gift sample from Dr. Reddy’s Laboratories, Hyderabad. 
Almond gum was purchased from the local market of Anantapur. 
Magnesium stearate were procured from Loba Chem, 
spectrometer, Dissolution apparatus (8 baskets
of UV schimadzu, India and DSC of Mettler Toledo 822E was used in the research work.
 
Preparation of venlafaxine HCl floating tablets using wet granulation technique:
Venlafaxine HCl floating tablets each containing 75 mg of drug were prepared by wet granulation method. The 
composition of prepared formulation was shown in table 1. Accurately weighed active ingredient and other 
excipients were passed through ASTM (American Society For Testing 
thoroughly. The powder blend was granulated using the mixture of PVP and IPA mixture as a granulating fluid. 
After achieving required cohesiveness the mass was passed through sieve no.#30 to collect wet granules. Obtain
granules were dried at 60oc for 2 hrs and kept them in a desiccator for 24 hrs at room temperature. The granules 
were lubricated with talc (2% w/w) and magnesium stearate (2% w/w) and compressed into tablets using 9 mm 
round, flat and plain punches on pilot scale tablet compressing machine (MODEL MINI PRESS II MT). Lactose 
USP was used as a filler in the formulations.
 

Table.1 Different formulations of venlafaxine HCl tablets

 
Tablet weight = 350 mg; Q.S

 
Evaluation of Tablets 
 
Evaluation of powder blend 
The powder blend of all formulations was evaluated for Bulk density, Tapped density [13], Compressibility index 
[14], Hausner ratio [15] and Angle of repose [16]. The results were tabulated in table 2.
 

       
S. 
No. 

 
Ingredients (mg) 

Formulations

F1 
1 Venlafaxine HCl 75 
2 Badam gum 35 
3 Lactose 181 
4 PVP (2%) 7 
5 Isopropyl alcohol Q.S 
6 Sodium bicarbonate 33.75 
7 Citric acid 11.25 
8 Magnesium stearate 

(1%) 
 3.5 

9 Talc (1%) 3.5 
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In this context, it was interested to prepare and evaluate gastro retentive tablets of venlafaxine HCl by using 
gum and gas generating agents thus increasing its absorption, bioavailability, reducing the frequency of 

chemical parameters of floating tablets.  

Materials and Methods 
Venlafaxine HCL was used as a model drug obtained as gift sample from Dr. Reddy’s Laboratories, Hyderabad. 

was purchased from the local market of Anantapur. Sodium bicarbonate, citric acid
Magnesium stearate were procured from Loba Chem, Mumbai. Distilled water was produced in
spectrometer, Dissolution apparatus (8 baskets) of Electrolab TDT-08L, India, UV-Visible spectrophotometer made 
of UV schimadzu, India and DSC of Mettler Toledo 822E was used in the research work. 

Preparation of venlafaxine HCl floating tablets using wet granulation technique: 
tablets each containing 75 mg of drug were prepared by wet granulation method. The 

composition of prepared formulation was shown in table 1. Accurately weighed active ingredient and other 
excipients were passed through ASTM (American Society For Testing And Materials) mesh no.#80 and mixed 
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were lubricated with talc (2% w/w) and magnesium stearate (2% w/w) and compressed into tablets using 9 mm 

ilot scale tablet compressing machine (MODEL MINI PRESS II MT). Lactose 
USP was used as a filler in the formulations. 

1 Different formulations of venlafaxine HCl tablets 
 

Tablet weight = 350 mg; Q.S- represents quantity sufficient 

The powder blend of all formulations was evaluated for Bulk density, Tapped density [13], Compressibility index 
[14], Hausner ratio [15] and Angle of repose [16]. The results were tabulated in table 2. 

 

Formulations 

F2 F3 F4 F5 F6 
75 75 75 75 75 
70 105 140 175 210 
146 111 76 41 6 
7 7 7 7 7 
Q.S Q.S Q.S    Q.S Q.S 

 33.75 33.75 33.75 33.75 33.75 
 11.25 11.25 11.25 11.25 11.25 

3.5 3.5 3.5 3.5 3.5 

3.5 3.5 3.5 3.5 3.5 

IJCTPR, 2013,1(4): 247-252 

In this context, it was interested to prepare and evaluate gastro retentive tablets of venlafaxine HCl by using almond 
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Venlafaxine HCL was used as a model drug obtained as gift sample from Dr. Reddy’s Laboratories, Hyderabad. 
citric acid, Lactose, Talc and 

Mumbai. Distilled water was produced in-house. Bruker’s IR 
Visible spectrophotometer made 

tablets each containing 75 mg of drug were prepared by wet granulation method. The 
composition of prepared formulation was shown in table 1. Accurately weighed active ingredient and other 

And Materials) mesh no.#80 and mixed 
thoroughly. The powder blend was granulated using the mixture of PVP and IPA mixture as a granulating fluid. 
After achieving required cohesiveness the mass was passed through sieve no.#30 to collect wet granules. Obtained 

c for 2 hrs and kept them in a desiccator for 24 hrs at room temperature. The granules 
were lubricated with talc (2% w/w) and magnesium stearate (2% w/w) and compressed into tablets using 9 mm 

ilot scale tablet compressing machine (MODEL MINI PRESS II MT). Lactose 

The powder blend of all formulations was evaluated for Bulk density, Tapped density [13], Compressibility index 

F7 F8 
75 75 
175 175 
61 24 
7 7 
Q.S Q.S 
18.75 45.75 
6.25 16.25 
3.5 3.5 

3.5 3.5 
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Table 2: Results showing pre-compression parameters 
S.No Formulation 

Code 
Angle Of 

Repose(Degrees)*± SD 
Carr’s Index*± SD Hausner’s Ratio*± SD 

1. F1 25.17±0.078 6.139±0.745 1.065±0.30 
2. F2   27.74±0.052 8.777±0.792 1.061±0.40 
3. F3 26.21±0.067 6.168±0.704 1.065±0.36 
4. F4 26.78±0.098 7.134±0.607 1.034±0.38 
5. F5 27.29±0.056 9.978±0.345 1.095±0.34 
6. F6 26.78±0.097 11.345±0.345 1.067±0.56 
7. F7 25.09±0.045 10.987±0.456 1.024±0.23 
8. F8 25.45±0.045 6.098±0.342 1.046±0.34 

*Values represent mean ± Standard Deviation (SD), n=3 
 
 
Evaluation of tablet properties: 
The prepared tablets were tested for Weight variation, Hardness (Monsanto hardness tester), Thickness (Vernier 
caliper), Friability (Roche friabilator) and drug content. The results were tabulated in table 3. 
 

Table 3: Results of tablet physical properties 
s.no Formu

lation       
Code 

Weight 
Variation(%)

**** ±SD 

Hardness(Kg/
Cm2)*± SD 

Friability 
(%) ** ±SD 

Thickness 
(mm)*± SD 

Drug Content 
(%) *** ±SD 

1. F1 354.56±1.56 6.79±0.0173 0.7780±0.017 3.5528±0.71 97.80±0.54 

2. F2 364.87±1.67 6.87±0.0102 0.7472±0.027 3.4512±0.54 98.90±0.56 

3. F3 350.09±2.45 6.43±0.0458 0.7694±0.016 3.9204±0.42 96.98±0.43 

4. F4 356.98±2.34 6.45±0.0340 0.645±0.0130 3.908±0.670 97.98±0.56 

5. F5 360.89±1.76 6.09±0.0130 0.742±0.0740 3.789±0.670 99.99±0.58 

6. F6 354.98±1.98 6.67±0.0173 0.768±0.0340 3.456±0.540 97.67±0.45 

7. F7 357.87±2.04 6.78±0.0230 0.691±0.0560 3.456±0.780 98.67±0.58 

8. F8 359.98±1.34 7.98±0.0670 0.714±0.0760 3.567±0.670 97.09±0.68 

All values are mentioned as mean ±SD: Number of trials (n)=3  

 
** Values represent mean ± Standard Deviation (SD), n=26 
****Values represent mean ± Standard Deviation (SD), n=20 
*Values represent mean ± Standard Deviation (SD), n=3 
*Values represent mean ± Standard Deviation (SD), n=3 
*** Values represent mean ± Standard Deviation (SD), n=10 
 
In vitro Buoyancy studies:  
The tablets were placed in a 100 ml beaker containing 0.1N HCl. The time required for the tablet to rise to the 
surface and float was determined as floating lag time and total duration of time by which dosage form remain 
buoyant is called total floating time[17]. The results were tabulated in table 4. 
 

Table 4: In vitro Buoyancy studies 
S.no Formulation code Floating lag 

time(sec) 
Floating 
time(hrs) 

Dimensional 
Stability 

1. F1 35 >12 stable 
2. F2 48 >12 stable 
3. F3 52 >12 stable 
4. F4 64 >12 stable 
5. F5 85 >12 stable 
6. F6 90 >12 stable 
7. F7 120 >12 stable 
8. F8 29 >12 stable 
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In vitro dissolution study: 
The in-vitro dissolution studies were performed by placing the tablets in 900 ml dissolution media of 0.1 HCL  kept 
at a temperature of 37 ± 0.5oc were stirred at a speed of 50 rpm in USP XXXI type II rotating paddle dissolution 
apparatus (Electrolab TDT-08L, India). The amount of Venlafaxine HCl released after 0.5, 1, 2, 3, 4, 5, 6, 7, 8, 9, 
10, 11and 12 hours was determined using UV Spectrophotometer. The results were tabulated in table 5 and shown in 
Fig. 2. 

Table 5: In-vitro drug release studies 
Time 
(hrs) 

F1±STD F2±STD F3±STD F4±STD F5±STD F6±STD F7±STD F8±STD 

0.5 25.91±0.1
01 

15.73±0.6
28 

12.19±0.6
75 

11.65±1.1
38 

10.56±0.88
2 

7.86±0.61
5 

6.29±0.59
3 

24.73±0.1
03 

1 31.29±0.0
95 

29.32±0.0
96 

17.1±0.88
0 

17.33±0.5
97 

15.88±0.93
1 

14.43±0.7
07 

12.36±0.6
85 

32.12±0.0
98 

2 45.76±3.7
81 

36.52±1.2
36 

29.53±1.0
77 

26.55±1.2
97 

22.28±1.06
4 

21.49±0.9
20 

18.53±0.8
76 

40.52±1.0
91 

3 61.33±0.7
50 

46.25±1.1
23 

36.65±0.6
71 

32.40±1.3
41 

30.32±1.00
5 

29.06±0.3
26 

25.12±0.2
95 

51.25±1.1
71 

4 74.6±2.06
6 

58.18±0.5
07 

47.98±0.8
00 

36.7±0.40
7 

36.90±0.29
3 

35.62±0.4
09 

33.35±0.3
91 

56.18±0.7
13 

5 88.6±1.2 66.51±1.3
59 

54.72±1.5
1 

47.39±0.5
98 

45.90±0.57
1 

43.09±1.0
82 

40.24±1.0
76 

61.65±1.9
35 

6 98.17±0.8
22 

76.47±1.4
97 

62.85±1.9
44 

55.50±0.5
38 

54.26±0.90
2 

52.51±1.1
9 

49.46±1.0
5 

67.51±0.8
95 

7  88.25±1.1
6 

73.36±0.8
75 

64.78±0.8
80 

61.58±0.84
0 

58.97±0.7
16 

56.67±0.7
05 

76.47±0.2
90 

8  99.31±0.6
50 

83.31±2.2
70 

76.02±0.9
64 

68.62±1.03
8 

63.96±0.3
55 

61.96±0.3
19 

89.25±1.2
13 

9   92.16±0.8
40 

85.29±1.2
25 

76.70±0.28
2 

71.32±0.7
24 

69.79±0.7
11 

98.31±0.6
82 

10   98.73±1.1
50 

93.68±1.3
88 

84.36±0.74 76.96±0.2
12 

75.12±0.2
09 

 

11    99.18±1.0
21 

91.57±1.20
7 

81.40±0.7
96 

80.02±0.7
65 

 

12     99.70±0.91
13 

88.52±1.3
61 

92.52±1.4
21 

 

All values are mentioned as mean ±SD: Number of trials (n)=3 

 
 

 
Fig. 2 Cumulative percent drug release profile of formulations prepared using badam Gum 
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Study of drug release kinetics: 
The venlafaxine HCl release data were plotted in various kinetic models, including zero order (cumulative percent 
amount of drug release versus time), first order (log  percent amount remained to  be release versus time), Higuchi’s 
square root time kinetics (cumulative percentage of drug release versus square root of time), Korsmeyer-Peppas 
exponential kinetics (log cumulative percentage of drug released versus log time) and Hixon Crowell’ s cube root 
kinetics (cube root of percent drug released versus time) to describe the rate and mechanism of drug release. 
Mechanism of drug release: 
To analyze the mechanism of the drug release rate kinetics of the dosage form, the obtained data were fitted into 
zero-order, first order, Higuchi, and Korsmeyer Peppas release model. 

 
Results and Discussion 

The present work is aimed at formulating and evaluation of venlafaxine Hcl controlled release floating tablet dosage 
forms with longer plasma half lives and longer intracellular half lives, avoid rapid absorption of drug through 
floating prolonging exposure and the period of pharmacologic activity. For this purpose natural polymers such as 
almond gum and gas generating agents are used as the key excipients. The tablets containing native polymer were 
shown that the drug was released for a shorter period up to 10 hrs. F1, F2, F3 were showed 100 % drug release by 6 
to 8 hrs respectively. By increasing the native polymer concentration drug release was continued for longer period 
up to > 12 hr from F4, F5 and F6. F5 showed 99.70% drug release in 12 hrs. But in F6 formulation increasing in 
concentration of polymer decreasing the drug release rate and not reached 100% release in 12 hr, when compared 
with the F5 formulation. Up to F1 to F6 formulations gas generating agents sodium bicarbonate and citric acid 
constantly 45mg added in 3:1 ratio which aid in floating the drug up to 12 hrs .But in remaining formulations F7, F8 
gas generating agents were added in different ratios 25mg and 65mg to native polymer concentrations of 50%. In 
F7, F8 formulations ,drug release rate shown 92.52±1.421 and 98.31±0.682 + respectively in 12hrs and 9hrs.By 
comparing the F7, F8 formulations containing 50% native polymer with F5 formulation containing the same 
polymer concentration shows that good controlling drug release rate in F5 formulation. It shows that increasing 
(65%) or decreasing (25%) the concentrations of gas generating agents did not show controlled release rate upto 12 
hrs. F5 formulation shows the best optimized formulation for controlling drug release rate.  Time period of 
controlling drug release had good agreement with concentration of the polymer. F5 formulation showed the drug 
release for a period of >12hrs. Upon fitting the dissolution data in different kinetic models, the obtained r2 values 
were well fitted in the zero order models. The release exponent n values of peppas were found >0.45≤0.89 indicating 
non-fickian anomalous transport in case of all formulations prepared by using badam gum.          

   
Conclusion 

Floating tablet of venlafaxine HCl was formulated as an approach to increase gastric residence time and there by 
improve its bioavailability. Formulation F5 showed better controlled drug release in comparison to the other 
formulations, the extent of drug release was found to be 98.70% at the desired time 12 hrs. The drug release pattern 
of formulation F5 was best fitted to higuchi model and zero order kinetics. Further the results reflect that release of 
drug from the tablets by non-fickian diffusion or anomalous diffusion. Drug- excipients interaction of formulations 
F5 was carried out by using FT-I spectroscopy in this analysis drug excipients interactions was not observed. Hence 
it was concluded that formulation F5 can be taken as an ideal or optimized formulation of gastro retentive tablets for 
12 hours as it fulfils all the requirements for controlled release tablet. 
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