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INTRODUCTION 

The oral route of drug administration is the 
most popular and successfully used 
conventional drug delivery dosage form. It 
offers the advantages of convenience. Ease of 
administration, Greater flexibility in dosage form 
design, Ease of production, and low cost. The 
parenteral route of administration is important 
in case of emergencies. While the topical route 
of drug administration is recently employed to 
deliver drug to the specific part of the body for 
systemic effect. It is probable that almost 90% 
of all the drugs are administered by oral route. 

1
 

The dosage forms available for oral 
administration are solution suspension, 
powders, tablets and capsules. The physical 
state of most of the drugs being solid and they 
are administered in solid dosage form. The 
drugs administered by oral route are versatile, 

flexible in strength, relatively stable, present 
less problem in formulation and packaging and 
are convenient to manufacturer, store, handle 
and use, Solid dosage forms provide best 
protection to drugs against temperature, light, 
oxygen and stress during transportation, Most 
employed solid oral dosage form are tablet and 
capsule. Tablet has number of advantages over 
capsule.

2 
 

The objective of the present study is to 
formulate and evaluate  immediate release 
tablet according to Biophannaceutical 
Classification System (BCS) and compare the 
effect of lubricant on dissolution profile. Select 
the antihypertensive drugs according to the 
Biopharmaceutical    Classification System (BCS). 
To prepare the immediate release tablets by 
using the different concentrations of the 
Lubricants.  Compare the dissolution profile of 
all the trial batches formulated and select the 
best lubricant for the final formulation.  

MATERIAL AND METHODS 

In Vitro Dissolution Study 23 

In vitro dissolution studies were done with 
tablets in a following way: 

Propranolol tablets 23 

1) Dissolution parameter 
23

 

Medium-Dilute Hydrochloric acid (1 in 1000ml) 
Apparatus- USP-1 (Basket) 
RPM-100 
Time- 5,10,15,20,25,30 min. 
Temperature- 37°C±0.5ºC 

ABSTRACT 

The main object of this study was to find 
out effect of two different lubricants at 
different concentrations (1% and 2%), of 
four different drugs. Four different drugs 
were selected according to 
Biopharmaceutical Classification System and 
their availability of antihypertensive drugs 
like Class 1- Propranolol Hcl, Class 2- 
Carvedilol, Class 3- Atenolol, and Class 4- 
Hydrochlorothiazide. From this study, it was 
revealed that, retardation of drug release 
increased as the concentration of lubricant 
increases. Sodium Stearyl Fumerate gives 
better result than Magnesium Stearate.    
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2)  Preparation of medium (Dilute Hydrochloric 
acid) 

23
 

Prepared by dissolving 80 ml conc.HCL Acid 
in 8000ml distilled wster. 

3)  Standard Preaparation 
23

 

 Transfer an accurately weighed quantity of 
about 32 mg of propranolol in 200ml dissolution 
medium.Then took 10 ml from that soln and 

dissolve in 50ml of dissolution medium. 

4)  Sample preparation 
23

 

Withdraw sample at each interval of 5, 10, 

15, 20, 25 and 30 min. 

Carvedilol tablets 23 

1)  Dissolution parameter 
23

 

Medium- 900ml, simulated gastric fluid with 
pepsin 

Apparatus- USP-2 (Paddle) 
RPM-50 

Table-1 Formula for preparation of Propranolol tablets (160 mg)- 

Ingredients A1(mg) A2(mg) A3(mg) A4(mg) 

Propranolol HCL 160 160 160 160 

Avicel pH102 100 100 96 96 

Lactose monohydrate 100 100 100 100 

PVP K90 16 16 16 16 

Sodium starch glycolate 16 16 16 16 

Aerosil 4 4 4 4 

Magnessium stearate 4 - 8 - 

Sodium stearyl fumarate - 4 - 8 

 

Table-2 Formula for preparation of Carvedilol 
(3.125) tablets- 

Ingredients B1 
(mg) 

B2 
(mg) 

B3 
(mg) 

B4 
(mg) 

Carvedilol 3.125 3.125 3.125 3.125 

Avicel pH102 32.5 32.5 32 32 

Lactose 
monohydrate 

32.5 32.5 32 32 

PVP K90 5 5 5 5 

Sodium 
starch 
glycolate 

5 5 5 5 

Aerosil 1 1 2 2 

Magnessium 
stearate 

1 - 2 - 

Sodium 
stearyl 
fumarate 

- 1 - 2 

 

Table-3  Formula for preparation of Atenolol 
(25 mg) tablets- 

Ingredients C1 

(mg) 

C2 

(mg) 

C3 

(mg) 

C4 

(mg) 

Atenolol 25 25 25 25 

Avicel pH102 52 52 51 51 

Lactose 
monohydrate 

52 52 51 51 

PVP K90 7.5 7.5 7.5 7.5 

Sodium 
starch 
glycolate 

7.5 7.5 7.5 7.5 

Aerosil 5 5 5 5 

Magnessium 
stearate 

1.5 - 3 - 

Sodium 
stearyl 
fumarate 

- 1.5 - 3 
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Time- 5,10,15,20,25,30 min. 
Temperature- 37°C±0.5ºC 

2)  Preparation of medium 
23

 

Prepared by dissolving 10gm of Sodium 
chloride and 19.2gm of purified pepsin in 18ml 
of conc.HCL acid and sufficient distilled water to 

make 6000 ml. 

3)  Standard Preaparation 
23

 

Transfer an accurately weighed quantity of 
about 70 mg of Carvedilol working standard to a 
50ml volumetric flask.Then added about 25ml of 
Methanol and sonicated for dissolve.Made 
volume up to mark by Methanol.Dilute 5ml with 
50ml and again 5ml with 100ml dissolution 
medium.  

 

4) Sample preparation 
23

 

Withdraw sample at each interval of 5, 10, 
15, 20, 25 and 30 min. 

Atenolol tablets 23 

1) Dissolution parameter 
23

 

Medium-900 ml,0.1 N Acetate buffer pH 4.6 
Apparatus- USP-2 (Paddle) 
RPM-50 
Time- 5,10,15,20,25,30 min. 
Temperature- 37°C±0.5ºC 

2)  Preparation of medium 
23

 

Prepared by dissolving 36.63 gm of Sodium 
acetate trihydrate in 1000 ml of distilled 
water.Then added 19 ml of Glacial acetic acid 
and dilute to 6000ml with distilled water.The 
resulting solution had pH 4.6 that adjusted by 

Table-4 Formula for preparation of 

Hydrochlorothiazide (25 mg) tablets- 

Ingredients D1 

(mg) 

D2 

(mg) 

D3 

(mg) 

D4 

(mg) 

Hydrochlorot
hiazide 

25 25 25 25 

Avicel pH102 52 52 51 51 

Lactose 
monohydrate 

52 52 51 51 

PVP K90 7.5 7.5 7.5 7.5 

Sodium 
starch 
glycolate 

7.5 7.5 7.5 7.5 

Aerosil 5 5 5 5 

Magnessium 
stearate 

1.5 - 3 - 

Sodium 
stearyl 
fumarate 

- 1.5 - 3 

 

Table 5 Results of In Process Parameters for Propranolol HCL. 

   Properties Observation A1 Observation A2 Observation A3 Observation A4 

Average weight 399 mg 398 mg 402 mg 399mg 

Hardness 6-8 kp 6-8 kp 6-8 kp 6-8 kp 

Friability 0.275 % 0.074% 0.258 % 0.089 % 

Disintegration time 30-35 sec 15-20 sec 1-1.30 min 30-35 sec 

 

Table 6 Results of In Process parameters for Carvedilol 

   Properties Observation B1 Observation B2 Observation B3 Observation B4 

Average weight 79 mg 78 mg 79.5 mg 78 mg 

Hardness 4-5 kp 4-5 kp 4-5 kp 4-5 kp 

Friability 0.319 % 0.164% 0.350 % 0.199 % 

Disintegrat1ion 
time 

20-25 sec 15-20 sec 1-1.30 min 30-35 sec 
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Glacial acetic acid. 

3)  Standard Preaparation 
23

 

Transfer an accurately weighed quantity of 
about 100 mg of Atenolol to 100 ml volumetric 
flask.Then added 50 ml of dissolution medium 
and sonicated for 5 min.Diluted 5 ml solution to 
50 ml of dissolution medium.Further duluted 5 
ml of solution to 50 ml of dissolution 
medium.Filtered the solution through 0.45um 
Millipore HVLP filter,collected filtrate by 
discarding first few ml of filtrate.   

4)  Sample preparation 
23 

Withdraw sample at each interval of 5, 10, 
15, 20, 25 and 30 min. 

Hydrochlorothiazide tablets 23 

1)  Dissolution parameter 
23

 

Medium-Dilute Hydrochloric acid (1 in 1000ml) 
Apparatus- USP-1 (Basket) 
RPM-100 
Time- 5,10,15,20,25,30 min. 
Temperature- 37°C±0.5ºC 

2)  Preparation of medium (Dilute Hydrochloric 
acid) 

23
 

Prepared by dissolving 80 ml conc.HCL Acid 
in 8000ml distilled wster. 

3) Standard Preaparation 
23

 

Transfer an accurately weighed quantity of 
about 50 mg of Hydrochlorothiazide in 200ml 
dissolution medium.Then took 5 ml from that 
soln and dissolve in 50ml of dissolution medium. 

4) Sample preparation 
23

 

Withdraw sample at each interval of 5, 10, 
15, 20, 25 and 30 min. 

RESULTS AND DISCUSSIONS 

Dissolution Profile- 

a)  Propranolol Hcl- 

 

Table 7 Results of In Process parameters for Atenolol 

Properties Observation C1 Observation C2 Observation C3 Observation C4 

Average weight 148 mg 149 mg 148.5 mg 151.5 mg 

Hardness 4-5 kp 4-5 kp 4-5 kp 4-5 kp 

Friability 0.215 % 0.059% 0.167 % 0.062 % 

Disintegration time 15-18 sec 12-15 sec 20-25 sec 15-20 sec 

 

Table 8 Results of In Process parameters for Hydrochlorothiazide 

Properties Observation C1 Observation C2 Observation C3 Observation C4 

Average weight 149.5 mg 149 mg 152.5 mg 150.5 mg 

Hardness 4-5 kp 4-5 kp 4-5 kp 4-5 kp 

Friability 0.316 % 0.378% 0.254 % 0.236 % 

Disintegration time 25-28 sec 20-25 sec 30-35 sec 25-30 sec 

 

Table 9: Dissolution Profile of Propranolol 

Minutes 1% 

MGS 

1% 

SSF 

2% 

MGS 

2% 

SSF 

0 0 0 0 0 

5 82.9 92.3 85.3 74.3 

10 89.4 95.9 87.8 76.8 

15 97.7 102.9 91.1 79.8 

20 91.4 103.5 95.3 77 

25 101 98.3 96.2 62.3 

30 87.8 96.4 87.5 71.5 
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b)  Carvedilol- 

 

c)  Atenolol 

 

d)  Hydrochlorothiazide- 
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Fig.1 Dissolution Profile Of Propranolol Hcl 

Tablets 

Table 10: Dissolution Profile of Carvedilol 

Minutes 1% 

MGS 

1% 

SSF 

2% 

MGS 

2% 

SSF 

0 0 0 0 0 

5 71.4 76.2 65.3 67.8 

10 76.5 79.2 67.2 69.7 

15 76.9 82.4 70.9 72.3 

20 78.4 84.1 71.3 75.7 

25 77.9 79.2 69.2 71.7 

30 68.4 78.9 64.6 70.2 
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Fig.2 Dissolution Profile Of Carvedilol 

Tablets 

Table 11: Dissolution Profile of Atenolol 

Minutes 1% 

MGS 

1% 

SSF 

2% 

MGS 

2% 

SSF 

0 0 0 0 0 

5 85.3 91.8 71.1 84.6 

10 101.7 102.7 82.5 85.8 

15 103.4 104.8 83.3 85.9 

20 107.8 109.8 75.2 82.3 

25 102.9 110.9 86.4 87.9 

30 96.2 99.6 84.9 89.4 
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Fig.3 Dissolution Profile Of Atenolol Tablets 

Table 12: Dissolution Profile of 
Hydrochlorothiazide- 
 

Minutes 1% 
MGS 

1% 
SSF 

2% 
MGS 

2% 
SSF 

0 0 0 0 0 

5 73.4 80.3 60.8 63.8 

10 78.9 80.6 69.3 68.7 

15 79.7 82.4 70.1 70.6 

20 80.2 86.9 71.8 69.7 

25 80.9 79.2 64.5 80.5 

30 77.9 84.1 71.3 74.3 
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SUMMERY AND CONCLUSION 

The objective of this study was to study 
effect of lubricants on dissolution profile for 
antihypertensive drugs. As Propranolol HCL, 
Carvedilol, Atenolol and Hydrochlorothiazide 
used for proper management of diseases like 
hypertension. 

From our study, it has been revealed that 
the retard of drug release increased as the 
concentration of lubricant increases. It was 
evident from the dissolution data that,Sodium 
stearyl fumarate releases more drug as compair 
to Magnessium stearate.  

Magnessium stearate has the tendency to 
coat the individual particles to form 
hydrophobicity on the surface of individual 
particles.Due to which it reduces the drug 
release. Sodium stearyl fumarate showed good 
lubricant properties and remains discreet within 
the mixture without forming waxy or 
hydrophobicity on the surface of individual 
particles. 

Evaluation of all in-vitro parameters was 
done and it was found that 1% Sodium stearyl 
fumarate shows satisfactory results as compair 
to 2% Sodium stearyl fumarate, 1% Magnessium 
stearate, 2% Magnessium stearate. 
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