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Experiment No. 6 

Effervescent Granules 

Objectives: 

1. To prepare effervescent Granules using wet method. 

2. To evaluate the prepared effervescent granules. 
 

The effervescent forms are defined within Pharmacopeias as 

“those granules or tablets to be dissolved in water before 

administration to patients.” They are used to administer water-

soluble active ingredients, especially when the large dosage is 

required. 

Effervescent granules are dosage form composed of dry 

aggregates powder particle; containing a medicinal agent in a dry mixture usually composed of 

sodium bicarbonate, citric acid, and tartaric acid when added to water, the acids and the base 

react to liberate carbon dioxide, resulting in effervescence. The resulting carbonated solution 

masks undesirable taste of any medicinal agent. 

Effervescent dosage forms also enhance patient compliance. They are easier to administer, 

particularly helpful to patients, like children, who are not able to swallow capsules or tablets.       

A pleasant taste, because of carbonation, helps to mask the bad taste of certain drugs. This could 

also help to avoid the gastric side effect of certain drugs .They are easy to use and appeal to 

consumers for color and fizzy appearance more than traditional dosage forms. 

Effervescent granules are having: high solubility, high stability, fast dissolving property and are 

also convenient dosage forms. Just before administration these granules are to be mixed in a 

glass of water and this solution or dispersion should be immediately drunk. The granules are 

quickly dispersed by the evolution of Carbon dioxide in water due to interaction between acid 

and base in the presence of water. Due to the liberation of Carbon dioxide gas, we observe the 

.راوفلا ىلإ يدؤي امم ،نوبركلا ديسكأ يناث ريرحتل نلعافتي ةدعاقلاو ضامح"ا
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dissolution of the active pharmaceutical ingredients in water as well as taste masking effect is 

also enhanced. 

 
 ADVANTAGES  

1. Easy to administer  

2. Easily portable and Marketing aspects.  

3. Onset of action is faster  

4. Gentle on the digestive tract  

5. It masks unpleasant taste also.  

6. More stable than liquid dosage form  

Limitations of effervescent formulations 
1. It cannot be given to the children because of possibility of gas (CO2) toxicity.  

2. If packaging is not done properly then there are chances of degradation by 

environmental moisture. 

3. It has shorter shelf life as compared to other solid dosage forms. 

4. It requires special machinery requirements for manufacturing. 5. This dosage form is 

costly then tablets. 

 

Preparation of Effervescent Granulation  
It has been found that citric acid monohydrate and tartaric acid used in the ratio of 1:2, 

respectively, produces a powder with good effervescent properties. The amount of sodium 

bicarbonate to be used may be calculated from the reaction which occur when the granules 

come in contact with water.  

 

MECHANISM OF EFFERVESCENCE  
As we already know that Effervescent granules contain acid (citric acid) and base (Sodium 

bicarbonate) it rapidly reacts in water by releasing CO2.  Due to liberation in CO2 gas, the active 

pharmaceutical ingredient (API ) is dissolved in water as well as taste masking effect is 

enhanced. The reaction between the citric acid and Sodium bicarbonate it results in liberation 

of CO2 shown as follows  

C6H8O7. H2O + 3NaHCO3 (aq) Na3C6H5O7 + 4H2O + 3CO2 (aq) 

(Citric acid) (Sodium bicarbonate) (Sodium citrate) (Water) (Carbon dioxide) 
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C4H6O6 + 2NaHCO3 Na2C4H4O6 + 2H2O + 2CO2 (g) 

(Tartaric acid) (Sodium bicarbonate) (Sodium carbonate) (water) (Carbon dioxide) 
 

Method of preparation  
 
Dry or Fusion Method  

It is the most important method for the preparation of effervescent granules.  

In this method the powders are heated using an oven or source of heat. Fusion method uses the 

water of crystallization present in the citric acids which acts as binding agent. The powdered 

mixture is stirred well to obtain a uniform mass and is passed through a sieve to obtain granules 

and is finally dried in an oven 

 

 Wet Method 

The wet granulation method is the most widely used method. This method firstly involves 

weighing, sifting of the ingredients using sieve , transferring the sifted material to Rapid Mixer, 

mixing it for five minutes at a slow speed and adding binder solution to it. Following this, the 

mass is passed through a sieve and dried at 50°C using tray dryer. 

  

All ingredients are mixed thoroughly for uniform distribution  

↓  

Pass the powder through sieve to obtain uniform particle size  

↓  

Add suitable amount of binding agent  

↓  

Wet mass is passed through the sieve to obtain desired size granules  

↓  

These granules are dried in hot air oven. 
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EVALUATION OF EFFERVESCENT GRANULES  

 

1. Angle of repose 

Using fixed funnel method, the angle of repose can be determined by passing the prepared 

granules in funnel. The measurement of height(h) and radius(r) of granule pile gives angle 

of repose which indicates the flow property of granules.  

tan ѳ = h/r   

Ѳ = tan-1 (h/r)  

Where, h = Height of pile  , r = Radius of pile 
 

2. Flow rate  

Flow rate of granule has been defined as the rate at which the particular mass emerges 

through the orifice in funnel of suitable diameter. It can be determined by pouring the 

weighed quantity of granules in funnel with an orifice of 8mm diameter.  

The time required for complete granule mass to emerge out of the orifice was recorded using 

a stopwatch. The flow rate was calculated from following formula,  

                             Weight of granules  
Flow rate = -----------------------------------  
                              Time in seconds. 

 
3.Bulk density 

In a measuring cylinder, a certain quantity of prepared granules were taken without 

compacting. The volume occupied by the granule is noted as V1 (bulk volume). Bulk density 

can be calculated by using the following formula,  

                              Weight of granules  
Bulk density = --------------------------------------  
                             Bulk volume of granules 

 

4. Tapped density  

The volume occupied by the granule is noted as V2 (tapped volume). In a measuring 

cylinder, a certain quantity of prepared granules were taken and tappedfor 100 timesTapped 

density can be calculated by using the following formula,  

                                       Weight of granules  
Tapped density = ------------------------------------------  
                                    Tapped volume of granules. 
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5.Carr’s index 

The percentage compressibility index of a granule was a direct measure of the potential 

strength and stability of granule. The Carr‟s consolidation index can be calculated by using 

the following formula,  

                           (Tapped density – Bulk density)  
Carr’s index = ----------------------------------------- ×100.  
                                (Tapped density) 

 

6. Effervescence time 

In vitro effervescence time was measured by dissolving some quantity of granules in a 

beaker containing 50 ml of water. Granules were randomly selected from the batch. In vitro 

effervescence time was measured.                                 

 

 
 

7.  Effervescence volume 

In vitro effervescence time was measured by dissolving some quantity of granules in a 

graduated cylinder containing 50 ml of water. Granules were randomly selected from the 

batch. In vitro effervescence volume was measured.  

 

8. Disintegration test 

 

One dose of effervescent granules is poured in the beaker containing water at 15- 25˚, numerous 

bubbles of gas is liberated. When the liberation of gas around the granules stop, granules get 

disintegrated, being either dissolved or dispersed in water. Repeat the operation on 5 other doses. 

If each of 6 doses disintegrate within 5 minutes, then the preparation complies with this test. 

 

EFFERVESCENT tablets
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9. Particle size by image analysis 

Image analysis is a powerful analytical technique that provides particle shape information in 

addition to a sample’s standard particle size distribution. This technique captures digital images 

of dispersed particles utilizing an appropriate objective/magnification and CCD camera. 

Instrument software assigns a grey scale value to the pixels within the digital images and the 

operator evaluates the images to differentiate between particles and background.  This process 

is known as “threshold” and based on the value set by the operator, the pixel is turned on or 

off.  Each digital image is then processed by the software, and, once complete, results are 

available on a variety of size and shape parameters. Image analysis provides a very useful method 

for the measurement of the size distribution of granular materials. The method is very useful 

when the grains to be measured are very small (1 − 25 μm) .  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

و ةيمقرلا روصلا لخاد تPسكبلل يدامر سايقم ةميق Kيعتب تاود"ا جمانرب موقي

ةيلمعلا هذه .ةيفلخلاو تاميسجلا Kب زييمتلل روصلا مييقتب لغشTا موقي

وأ لسكبلا ليغشت متي ،لغشTا اهددح يتلا ةميقلا ىلإ ادانتساو "ةبتعلا" مساب فرعي

جئاتنلا نوكت ،اهلامتكا درجمبو ،جمانربلا ةطساوب ةيمقر ةروص لك ةجلاعم متت مث .فاقيإ

ادج ةديفم ةقيرط روصلا ليلحت رفوي .لكشلاو مجحلا تاملعم نم ةعونتم ةعومجم ىلع رفوتم

ادج ةديفم ةقيرطلا .ةيبيبحلا داوTا مجح عيزوت سايقل

.)رتموركيم 25 - 1( ادج ةريغص اهسايق متيس يتلا بوبحلا نوكت امدنع
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Experimental Part 

Part ❶  : Preparation of effervescent granules 
Materials and instrument:  

Master Formula:  

(to prepare 20.0 g granules) 

Material Weight (g) 

Magnesium sulfate 2.0  g 

Citric acid monohydrate 2.8  g 

Tartaric acid 5.6  g 

Sodium bicarbonate  9.6 g 
 

-Binder : Ethanol 96% 

-Top loading balance 

-Stainless steel Tray 

-Sieve 1.4mm , 2.0 mm 

-Drying oven 

 

Preparation method: 

1. Weigh the different ingredients based on the computed amount. 

2. Using a  mortar and pestle ; triturate the ingredients to ensure uniform and appropriate 

size for powder. 

3. Transfer the powder  

4. to a small tray. 

5. Add a sufficient amount of ethanol 96% to make it wet. 

6. Pass the mixture through sieve 1.4 mm or 2.0 mm. 

7. Collect the wet granules in a suitable stainless steel tray. 

8. Put in oven at 50 °C for 15 minutes. 

9. After drying , collect the dry granules and pass through sieve used in step 5. 

10.  Evaluate the resulted granules as described in part 2. 
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Part ❷  : Evaluation of effervescent granules 
 

1. Effervescent volume: 

a. Put 50 ml of water in 100 ml graduated cylinder  

b. Weigh2.0  g of granules 

c. Add granules in cylinder containing water 

d. Measure the effervescent volume  

 

2. Effervescent time and Disintegration time 

a. Put 50 ml of water in 100 ml beaker 

b. Weigh 2.0 g of granules 

c. Add granules in beaker containing water 

d. Measure the effervescent time  

e. After 5 minutes, the granules dissolve completely no any residue remaining in the 

beaker 

 

3. Particle size analysis 

Refer to video to measure particle size of your granules 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

https://youtu.be/prQIZf5JajY?si=ExN98_8gQZO58AXv






