


Experiment No. 6

Effervescent Granules & )\}l\ H\

Objectives: éb S Q S32) = A

1. To prepare effervescent Granules using wet method.» A\ J"ﬁj

2. To evaluate the prepared effervescent granules.—s % Lo bo SN
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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.

gl Effervescent granules are (dosage form composed of (dry ol s, JEPSRING 0 DIV o U\ e
ok(‘d QVW\UJ\E& aggregates powder@partlcle containing a medicinal agent in a dry mixture usually composed of oh © 55
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chiuay A5 sodium bicarbonate, CltI‘lC acid, and (artaric ac@% when added to water, the acids and the baseief Petuosart
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% “\M =7 react to liberatedcarbon d10x1de resultm% in effervescence. The resultlng carbonated solution
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oly [ gk ~2  masks undesirable taste of any medicinal agent. (O < remck 1o (o ke, Wakel Ji e @ SR Kiacial

Effervescent dosage forms also enhance patient compliance. i inister, Lo

AL t»\j\5 ® \PaLé,y—particularly helpful to patients, like children, who are not able to swallow capsules or tablets.

(‘3\) ) A \p 2500 pleasant taste, because of carbonation, helps to mask the bad taste of certain drugs. This could

Ay <
boske \9"“’3"\)”% also help to avoid the gastric side effect of certain drugs .They are_easy to use and appeal to

7/ (?,’J‘é‘p \ %}é consumers for color and fizzy appearance more than traditional dosage forms.
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Effervescent granules are having£high'solubility, high stability, fast dissolving property and are gagy=plsiye

also n@wenient 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 gm i;li\\}:

. ) . Co . . . . o3
quickly dispersed by the evolution of Carbon dioxide in water due to interaction between acid QUL sLl

and base in the presence of water. Due to the liberation of Carbon dioxide gas, we observe the 32 &> 8
Qe &
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dissolution of the active pharmaceutical ingredients in water as well as taste masking effect is

also enhanced.

why JD we. use HL?
ADVANTAGES

1. Easytoadminister 1S & lple=los 50
S\ L SN EN I I
2. Easily portable and Marketing aspects.

3. Onset of action is faster Saldion [@ﬁ;

4. Gentle on the digestive tract

LhralE)

5. It masks unpleasant taste also. Coiloanadron _J) G — 2
2 ERS

6. More stable than qu?id dosage form
Y .
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4= Limitations of effervescent formulations wJﬂj we doht uge i+ in come Cages
1. It cannot be given to the children because of possibility of gas{CO2) toxicity.—»3\5:‘«03)J \gloo \r;“:‘k"
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2. Ifipackaging is not done properly then there are chances of degradation by ~ 3~\2 v* f’ | \*A\:‘
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Y 53N Vs lo 3. Tt has@hortershelflife as compared to other solid dosage forms.

environmental'moisture.
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'°’9§¥5' G 27y 1t requires(special machinery requirements for manufacturing. 5. This dosage form is

( GStateg l;;S\costly then tablets. —» <= A\ /)l PRpUTEY
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Preparation jof Effervescent Granulation Sl e efx‘cl : ﬂLa'lfOZVt ot
w .
It has been found that citric acid monohydrate and tartaric acid used in the ratio of 1:2, 4

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

Og 2 /|, bicarbonate to be used may be calculated from the reaction which occur when the granules

U—" (= come in contact with water.

5 V3l
—Q:-fk;f F > MECHANISM|OF EFFERVESCENCE
T e — A/
S\fl‘*{m :\ As we already know that Effervescent granules containfacid’ (citric acid) and’base (Sodium
(e N2

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

pharmaceutical ingredient (APl ) 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 CO2shown as follows

‘ J CeéHsO7. H20 + 3NaHCO3 (aq) NazCsHs507 + 4H20 + 3CO2 (ag)
QCO Y %o&g
$ e

(Citric acid) (Sodium bicarbonate) (Sodium gitrate) (Water) (Carbon dioxide)
ey D
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CaHe06 + 2NaHCO3 Na2CsH406 + 2H20 + 2C02 (g) )\

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

'Method of preparation | Qté_)\)@

2. Cr
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In this method the powders are hea&d using an oven or source of heat. Fusion method uses the Jels
S

£ .
water of crystallization present in the citric acids which acts as binding agent. Thg\p;ogie/ri Pou)d g// ]
mixture is stirred well to obtain a uniform mass and is passed through a sieve to obtain granules ~ #o d )N

. Al
and i1s finally dried in an oven W&L un fo(m nacs G
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It is the most important method f&r the preparation of effervescent granules.

Wet Method

The wet granulation method is thedmost widely useéd method. This method firstly involves

weighinggsifting of the ingredients using sieve gtransferring the sifted material to Rapid Mixer,

mixing it for five minutes at a_slow speed and @dding binder solution to it. Following this, the
mass isfpassed through a sieve and@ried at 50°C using tray dryer.

Z. All ingredients are mixed thoroughly for uniform distribution

N

<. Pass the powder through sieve to obtain uniform particle size

N2
2. Add suitable amount of binding agent

N

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

N

5\These granules are dried in hot air oven.
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EVALUATION OF EFFERVESCE@RANULES Lo (posmatt BGJL s~ ﬁv’} oo
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1. Angle of repose Ll 6.6 01 &5 6L \gls) ¢ 5% o

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 whichlindicates the flow property of granules.

tan e = h/r
O =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 =25
DA
Flow rate = G} R
Time in seconds. 3 WA
o0 P\D S
3.Bulk density

In a measuring cylinder, a certain quantity of prepared granules were taken (withott

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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EFFERVESCENT tablets Y @%@%&Qt Mo

C 5.Carr’s index

The¢percentagercompressibilityrindexiof aigranule 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) \?M L7518 e b\:\ oS\l QJ/
Carr’s index = x100. s O Or

(Tapped density) ) \S\L‘S\ y é C e ssl\o\v\a/ A\
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6. EffervescencaNimme (-~ 50~ beler 2 \pos Sbdme oz s6w) L \e e dose

f
In Witro 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

effervescencejtime was measured.
Cdvie eI s O
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7. Effervescence volume -7~ °’I’j§ S
ol)sh
O‘SU‘ & L:S In vitro effervescence time was measured by dissolving some quantity of granules in a
— d
G 5 s (o ) graduated(cylinder containing 50 ml of water. Granules were randomly selected from the
g \_j =S\ batch. In vitro effervescence@olume was measured:
8.Disintegrationtesty <=V == P
~%)J\BQ)\j>

One dose of effervescent granules is poured in the beaker containing water atf15=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.—+ ¢35 6=
N N N e e e —_— & -

<If each of 6 doses disintegrate within'S'minutes, then the preparation complies with this test. . & doses 08

>L|'WU’L — (,,oj&(\ (‘y)&\& <80\ ok
B pr\\’r\u&uz,s
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9. Particle size by image analysis

®

Image analysis is a powerful @nalytical téchnique that provides particle §hape information in

addition to a sample’s standard particlegizerdistribution. This technique captures digital images

of dispersed particles utilizing an appropriate objective/magnification and CCD camera. —» Size.) k\t:” 3
- Aikodrr D\ (& 5 (o0 o
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@sefiill method

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

O rE
when the grains to be measured are very small (1 — 25 um) .

5Ll jouall ol LSl gulsy (ulio T Gals &lsa¥ ] galis asiy
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Experimental Part

Part @) : Preparation of effervescent granules
Materials and instrument: (Ma@V\e sium - Syl ec&c, @fofw(,gggm‘é &g\b gdeJO\ J)
9 (CUM@/&)

Master Formula:

(to prepare 20.0 g granules)

Material Weight (g)
Magnesium sulfate 20 g ,\,v& 20 j) JWUT/\\
Citric acid monohydrate 28 g reonude
Tartaric acid 56 g g

| Sodium bicarbonate plalico-, 9.6¢g

R . 0 @ZBW\;";};&\QA%M
Binder : Ethanol 96% _—:Jq“Céb Wao Daceds I) o delo

-Top loadingbalance ey % \ : —

(o3 601 6 ol Srag WP 20 mixieg sl o unfom e
I e o vy ey 2y G bty 1S U3 0380

Stede IWAlese - WL Vs ol ((asndk gant J_)n;\ wek wows N fe @

-Stainless steel Tray
Sieve' 1.4mm , 2.0 mm
-Drying oven

Sove. N OB P cong Gl (o > Olon Iy MRS aAF CTANSI-lz

. evelvadion of  efleviesont grmdy)\ T oo \ Q—\;&‘l/\w“ O3 Qs Sl aomy ol
1. Weigh the different ingredients based on the computed amount.

Preparation method:

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.
P Lm0 0500
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 @ : Evaluation of effervescent granules

1. Effervescentvolume:
a. Put 50 ml of water in 100 ml graduated cylinder
b. Weigh2.0 g of granules

Add granules in cylinder containing water

d. M the eff t vol : - 5 '/ K
easure the effervescent volume CJ*&) B Q\ \
2. Effervescent time and Disintegration time @ d 6D Ié_j > 31*>

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

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
- RUIEEEN] Q:M @9
- —>
9 {'}‘1) \ liP\ > https://youtu.be/prQlZf5JajY ?si=ExN98_8gQZO58AXv
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