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INTRODUCTION 

A Suspension is thermodynamically unstable, making it 

necessary to include in the dosage form, a suspending 

agent which reduces the rate of setting and easy re-

dispersion. Suspending agent include inorganic material, 

synthetic compounds or poly-saccharids. Under the 

category of poly-saccharids Acacia, Tragacanthin, Kaya 

and Karayagam are in natural gums.
[1] 

Advantages of 

suspension are Chemical stability of certain drug can be 

improved by pharmaceutical suspension, Onset of action 

can be controlled and Bitter taste of drug can be masked 

by the suspension. Disadvantages of suspension are 

Physical stability of suspension, sedimentation and 

compaction causes problems and Formulation is difficult 

in suspension.
[2] 

 

 
Figure no. 1: Suspension. 

 

Classification 

1. General classes: 

 Oral suspension 

 Externally applied suspension 

 Parenteral suspension 

2. Proportion of solid particles: 

 Dilute suspension (2-10% w\v solid) 

 Concentrated suspension (50 % w\v solid) 

3. Electro kinetic nature of solid particles: 

 Flocculated suspension  

 Deflocculated suspension 

4. Size of solid particles : 

 Colloidal suspension (< 1 micron) 

 Coarse suspension (> 1 micron) 

 Nano suspension (10 ng) 
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ABSTRACT 

In recent times, suspension are products that is drastically wanted availability around the world. Natural suspending 

agents has the most dominant carbohydrate reserve material in higher plants. The modified natural suspending 

agent has found wide application on the commercial scale. In this work, the natural suspending agents (starch) and 

synthetic suspending agents (sodium carboxymethly cellulose) are studies for their Rheological properties, 

Flowability, Sedimentation Volume, Degree of flocculation, Redispersibilty and pH stability studies. 
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Figure no. 2: List of suspending agent. 

 

Table 1: Deflocculated and Flocculated.  

 Deflocculated  flocculated 

„n‟ suspension as separate entities Flocculated particles form loose aggregates 

Sedimentation rate is slow Sedimentation rate is high 

Sedimentation is not formed rapidly Sedimentation is formed rapidly 

Repulsive forces between particles hard cake and 

difficult to re-disperse 

It do not form hard , or dense cake ,which can be easily 

dispersed 

Deflocculating suspension have pleasing 

appearance and supernatant is cloudy. 

Flocculating suspension is unsightly because of rapid 

sedimentation and supernatant is clear in nature. 

 

Rheology 
The interrelation between force, deformation and time 

which is described and science of flow and deformation 

of matter is termed as Rheology.
[3]

 

Flow Rate =Volume of pipette (ml) / Flow time (s)
 

 

Formulation of suspending agents 

Insoluble in the delivery vehicle, Bitter taste of the drug 

is masked, Drug stability is increased and Controlled 

/sustained drug release is achieved. Factors affecting 

considered during the formulation of pharmaceutical 

suspension are nature of suspended particles, size of 

suspended particles and viscosity of the suspending 

agents Factors that affects suspendability particle size 

(d), difference in the density between the dispersed phase 

and dispersion medium and viscosity of dispersion 

medium. Stability of the suspension is affected by small 

particle size, viscosity increased and temperature. 

Quality control of suspension is checked in following 

characteristics color, appearance, odor and taste is tested, 

physical characteristics, Sedimentation rate and 

sedimentation volume, Zeta potential measurement, Re-

dispersibility and centrifugation, Rheological 

measurement, Stress test, pH, Free thaw temperature 

cycling and Compatibiliy with container and cap liner.
[4]

 

 

Therapeutic application 

Oral suspension eg., Cefixime oral suspension, 

Parenteral suspension eg., Triamcinolone acetonide  

injection, Aerosol suspension and Topical suspension: 

Ophthalmic eg., Diclofenac, Ophthalmic (0.1%) solution 

and Dermal eg., Neomycin, Gentamycin.
[5]

 

 

Pharmaceutical suspension 

 Degradation of drug is prevented or stability of drug is 

improved. Eg Oxytetracycline  Suspension, Bitter taste 

and unpleasant odor of the drug is masked while 

formulation and Drugs in the form of suspension is more 

palatable. Eg Chloromphenical palmitate suspension.
[6]

 

 

Nanosuspension 

“A very finely colloidal particle, biphasic in nature, 

discrete solid drug particle in an aqueous vehicle 

stabilized by surfactant for use in parenteral, pulmonary, 

oral, or topical administration, with decreased particle 

size leading to higher dissolving rate and increased 

bioavailability.” Advantages of nanosuspension is Rapid 
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onset of action, Dose consistency, Tissue targeting, 

Reduced tissue irritation and High bioavailability. 

Disadvantages of nanosuspension is Poor absorption, 

Lacrimal wash off, Poor dissolution, Low solubility and 

Low patient compliance due to pain.
[8]

  

Application 

Oral drug delivery, Parenteral drug delivery, Pulmonary 

drug delivery, Ocular drug delivery, Targeted drug 

delivery and Muco adhesion of nanoparticle.
[9] 

 

Table 2: Product and Company of nano suspension.
 

Product Drug Company/individual Uses 

Megace es Megestrol acetate Par pharmaceutical Appetite stimulant 

La zanaflex Tizanidine Acorda To treat spasticity 

Capsules tm 

Avinza 

Hydrochloride morphine 

sulphate 
King pharmaceutical 

To treat moderate to severe pain 

that lasts for more than a few days 

Focalin xr 
Dexmethylphenidate 

hydrochloride 
Novartis 

Treatment of attention deficit 

hyperactivity disorder 

 

Natural suspending agent 

Starch 

Starch is the most dominant carbohydrate reserve 

material in higher plants. Starch utilized around the 

world comes from a small no. of crops such as maize, 

potato, wheat and tapioca, small amounts from rice, 

sorghum, sweet potato, arrowroot, sago and mung beans. 

Starch is the main source of energy in human diet which 

comprises of about 30% of the UK diet by weight. Starch 

is created in the chloroplast of green leaves and 

amyloplasts, which are responsible for organelles. 

Amylopectin and amylose, two forms of polymers, are 

used to make starch in plant cells.
[10] 

Sources of starch 

are
 
Potato starch, Wheat starch, Barley starch, Sorghum 

starch
 
and Potato starch.

[11] 

 

 
Figure no. 3: Potato starch.

[12] 

 

 

Description of starch 

Table no. 3: Description of starch.
 

Colour 
Rice and maize grains are white , white is cream colored 

and potato is slightly yellowish 

Odour Odorless 

Taste Mucilaginous 

Shape 
Starch occurs as fine powder or irregular, angular masses 

readily reducible to powder. 

 

Major application of starch 

A. Application of native starch: 

Thickening agent, Provides moisture control, 

Binding agent and Salad dressing 

B. Application of hydrolyzed starch: 

Sweeteners, Polyols, Amino acids and Alcohol 

  

Pharmaceutical application of starch 
Binder, Dis integrant, Diluent, Absorbent and Glident / 

Lubricant
[14]

 

 

Synthetic suspending agent 

Carboxymethly cellulose (cmc) 

Carboxy methyl cellulose most versatile cellulose 

derivatives of the present day world and widely used in 

textiles and many other industrial field including food 

products, paper, cosmetics, pharmaceutical and 

adhesive.
[15]

  

 
Figure no. 4: Na CMC. 

 

Application field of CMC is Water retention, Gelling, 

Absorbing, Suspending, Stabilizing and Bonding.
[16] 

Properties of Na CMC White to slightly yellowish 

powder or granules, Physiologically, Of maximum 

purity, Neutral taste and smell and Microbe free.
[17]

 

Application of Na CMC Stabilizing, Binding, 
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Thickening, Emulsifying, Suspending and Absorb or 

retain water in technical applications.
[18]

 

 

Evaluation and Comparison of natural (starch) and 

synthetic suspending agents 

1. Rheological of suspension 

Vibrational viscometer (VIBRO Viscometer, SV-10, 

Japan) is used to study the rheology of suspension. After 

preparation within 24 hours viscosity of suspension is 

measured in mpas with constant shear rate and 

temperature about 20ºC.  

 

 

 

 

 

 

 

 
Figure no. 5 Rheology of suspension. 

CMPS-E = Carboxy methylated Plectranthus edulis starch 

Na CMC = Sodium carboxy methyl cellulose 

 

2. Flowability of the suspension 

Table no. 4: Flowability of suspension. 

Suspending agents concentration (%) Flow rate(ml/sec) 

1 
CMPS-E NaCMC Potato starch 

0.626±0.038 0.022±0.014 0.52±0.07 

Flow rate = Vs/T 

V = Volume of sample in the pipette (in ml), T = Time (in sec) 

 

The suspension are classified as low viscosity, 

intermediate viscosity and high viscosity supported their 

rate and extent of effuse of the pipette. If the suspension 

comes out of the pipette, with the help of 

only gravity, it's considered as low viscosity that flow 

rates are to be calculated. If it partly comes 

out, it's considered as having intermediate viscosity. If, 

however, the suspension does not come out of the 

pipette, it is considered as high viscosity. 

 

Sedimentation volume 

 
Figure no. 6: Sedimentation volume of suspension. 
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20ml of each of the formulations was poured into 25ml 

of graduated measuring cylinder and kept at room 

temperature. The sedimentations volumes (%) of the 

formulations were noted a day for the subsequent seven 

days after preparation. The readings of those 

sedimentation volumes (%) were taken when the 

particles calm down and therefore the cloudy 

supernatant began to clear abreast of descending 

from the highest surface of the suspension. 

 

3. Degree of flocculation 

 
Figure no. 6: Degree of flocculation. 

B = Vu/ V∞ 

B = Degree of flocculation 

VU = Total volume of flocculated suspension 

V∞ = Ultimate volume of the deflocculated suspension 

 

4. Redispersibility of suspension 

Table no. 5: Rate of Re-dispersibility. 

Suspending agent 

concentration (%) 
Rate of redispersibility (cycle) 

1 

After a week After a month 

CMPS-E Na CMC CMPS-E Na CMC 

7±1.00 23±2.00 14±1.6 25±2.00 

  

20ml of every suspension formulation was poured into a 

25ml measuring cylinder and allowed to accept every 

week and up to at least one month. The measuring 

cylinder were then gently rotated at180ºC.The 

formulations were evaluated based on the number of 

turns (complete cycles) required to uniformly redisperse 

the sedimented throughout the suspension. 

 

 

5. pH stability studies 

Table no. 6: pH stability studies. 

Suspending agent concentration (%) Time 0 month Time 3 month 

CMPS-E % 6.03±0.07 6.14±0.02 

NaCMC % 6.19±0.01 6.45±0.02 

Potato starch % 6.23±0.05 6.55±0.02 

  

CONCLUSION 

In the study on the comparison of natural and synthetic 

suspending agent, suspension with natural suspending 

agent i.e, Ipomoea batata starch showed superior 

stability over the period of time when compared to 

Sodium Carboxymethly cellulose. An increase in 

suspending agent concentration raises the viscosity of the 

suspension, which minimises sedimentation and 

contributes to suspension stability. 
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