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Stability studies of pharmaceutical dispersed system 

 
Abdul Mannan, Sobiya Aiman, Mohd Nawaf Uddin and MD. Abrar 

 
Abstract 
Stability studies of pharmaceutical dispersed systems are crucial to the creation of drugs. These 

investigations aim to assess the biological, chemical, and physical characteristics of the dispersed system 

over time to determine its stability under various storage conditions. The results of these studies inform 

product labeling and regulatory submissions, and help make sure that the therapies patients receive are 

secure and efficient. Temperature, humidity, light exposure, pH, and other variables can all affect how 

stable a dispersed system is. Consequently, it is crucial to carry out these investigations throughout the 

growth process and periodically after the product has been approved for commercial use. The results of 

these studies inform product labeling and regulatory submissions, and help ensure that patients receive 

safe and effective treatments. 
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Introduction 

1. Pharmaceutical dispersed systems are formulations that contain two or more immiscible 

components, such as oil and water. These systems, which might include emulsions, 

suspensions, and liposomes, are used to increase the solubility, bioavailability, and 

stability of medications. Pharmaceutical applications involving oral, topical, and 

injectable formulations all make use of dispersed systems. 

2. The size and distribution of the dispersed phase, the characteristics of the continuous and 

dispersed phases, and the stability of the system over time are only a few of the variables 

that affect these systems' features. In order to provide more effective and efficient 

therapeutic products, the pharmaceutical industry has prioritized the development and 

optimization of pharmaceutical distributed systems. A heterogeneous system that has one 

phase distributed (with some uniformity) in a second phase is referred to as a dispersion. 

3. The system is classified as a foam, suspension, or emulsion depending on the state of the 

dispersed phase (gas, solid, or liquid) in the dispersion medium. Similarly, the dispersed 

phase's particle size offers additional classification.  

4. Since there is no definite particle size at which one sort of system begins and the other 

finishes, these definitions, especially the latter set, are fairly arbitrary. Furthermore, 

dispersion systems nearly always have a heterogeneous distribution of particle sizes. Even 

more perplexingly, many commercial distributed systems must be categorized as complex 

systems since they are difficult to categories. 

 

 
 

Fig 1: [Dispersed Phase & Continous Phase] 

 

5. Examples include suspensions, in which the solid particles are disseminated in an emulsion 

basis, and multiple emulsions (water-in-oil-in-water emulsions, in which small water drops are 

scattered in larger oil drops that are spread in a continuous water phase). If the difficulty in  
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characterizing these complicated systems were only a 

semantic issue, the problem would not be as significant. 

However, these complexities affect the system's 

physicochemical properties, which in turn define the majority 

of the attributes that formulators are interested in. 

 

 
 

Fig 2: Classification of Dispersed System 

 

● Advantages  

Pharmaceutical dispersed systems offer several advantages 

over conventional drug delivery systems. Some of these 

advantages include: 

1. Enhanced solubility and bioavailability of drugs 

1. Improved stability of drugs 

2. Increased control over drug release 

3. Reduced toxicity and side effects 

4. Improved patient compliance and convenience 

5. Ability to target specific tissues and cells 

6. Wide range of medicines and excipients compatibility 

7. Being able to mix hydrophilic and hydrophobic 

medications 

8. Flexibility in formulation design and optimization. 

9. Controllable factors include action's start and duration. 

10. Rapid, better absorption than solid dosage form. 

11. Drugs that are unstable or easily degraded can be 

dispensed in solution form. 

 

●These advantages make pharmaceutical dispersed systems a 

promising area of research and development in the 

pharmaceutical industry. 

 

● Disadvantages: While pharmaceutical dispersed systems 

offer several advantages, they also have some disadvantages 

that need to be considered. Some of these disadvantages 

include: 

1. Complexity in formulation and manufacturing 

2. Limited physical and chemical stability of some 

dispersed systems 

3. Difficulty in characterizing and controlling the properties 

of the dispersed system 

4. Potential for drug degradation or loss during storage 

5. Need for specialized equipment and expertise for 

development and manufacturing 

6. Risk of phase separation or instability during storage or 

administration 

7. Potential for adverse reactions or toxicity due to the 

presence of excipients or other components. 

8. Possibility of dose variation. 

9. Requirements of large storage area, and lack of elegance, 

among other dosage forms. 

10. Due of the bulkiness of a suspension, transportation is 

expensive. 

 

● Applications 

1. Drugs that are weakly or completely soluble are typically 

suitable for suspension. 

Eg. Prednisolone suspension 

2. In order to promote drug stability or prevent drug 

deterioration 

Eg. Oxytetracycline suspension 

3. To cover off a bitter or unpleasant drug's flavour 

Eg. Chloramphenicol palmitate suspension. 

4. It is possible to manufacture a medication suspension for 

topical use. 

Eg. Calamine lotion. 

 

 
 

Fig 3: [Calamine lotion] 

 

5. To adjust the rate of drug absorption, suspension can be 

created for parenteral administration.  

6. As an immunising agent, vaccines are frequently 

prepared as suspensions. 

Eg Cholera vaccine  

 

 
 

Fig 4: [Cholera Vaccine] 
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7. A suspension form of the X-ray contrast agent is also 

available. 

Eg: barium sulphate for examination of alimentary tract.4 

8. The use of macroemulsions and microemulsions as 

medication delivery systems for hydrophilic and 

lipophilic substances is typically well documented. 

9. They can cover up the unpleasant flavor and smell of 

medicines. for instance, cod liver oil, castor oil, etc. 

10. Several emulsions, particularly W/O/W emulsions, make 

excellent candidates for the regulated and ongoing release 

of medications. 

 

●Limitation 

●There are several limitations associated with pharmaceutical 

dispersed systems that need to be considered. Some of these 

limitations include: 

1. Limited drug loading capacity for some dispersed 

systems 

2. Difficulty in achieving uniformity of the dispersed phase 

3. Potential for phase separation or instability 

4. Limited shelf life due to physical and chemical instability 

5. Need for specialized equipment and expertise for 

development and manufacturing 

6. Potential for adverse reactions or toxicity due to the 

presence of excipients or other components 

7. Limited compatibility with certain drugs or excipients 

8. Complexity in formulation and manufacturing. 

 

●Despite these limitations, pharmaceutical dispersed systems 

offer several advantages over conventional drug delivery 

systems, and are an important area of research and 

development in the pharmaceutical industry. 

 

►What do you mean by stable dispersed system 

●A stable dispersed system is one in which the dispersed 

phase (such as oil droplets or solid particles) remains 

uniformly distributed throughout the continuous phase (such 

as water) for an extended period of time, without undergoing 

phase separation or aggregation. Stability is an important 

characteristic of pharmaceutical dispersed systems, since it 

has an impact on the drug product's effectiveness, safety, and 

shelf life. 

● The nature of the scattered and continuous phases, the size 

and distribution of the dispersed phase, the presence of 

stabilizing chemicals, and the conditions of storage and usage 

are all variables that might impact the stability of dispersed 

systems. The creation and improvement of stable distributed 

systems is a significant topic of study for the pharmaceutical 

sector.  

●A stable pharmaceutical dispersed system is one that 

maintains its uniformity and does not separate into its 

individual phases over time. The presence of other 

compounds and variables like temperature and pH can have 

an impact on this. 

 

►Stability issues in dispersed system  

● Pharmaceutical dispersed systems' stability is a crucial 

concern, and there are a number of things that can make these 

systems less stable. Several of the typical stability problems in 

distributed systems include: 

 

■ Particle Aggregation: Particle aggregation is the process 

by which individual particles in a dispersed system come 

together to form larger clusters. This can occur due to various 

factors such as changes in temperature, there are other 

chemical components present in addition to pH and ionic 

strength. Performance of the distributed system may be 

impacted by aggregation. and efficacy by altering its physical 

and chemical characteristics. 

● Properly managing particle aggregation is important to 

ensure the stability and effectiveness of the system. This 

occurs when the dispersed particles or droplets come together 

and form larger aggregates or flocs, this could have an impact 

on the system's chemical and physical properties. 

 

■ Ostwald ripening: This occurs when small particles 

dissolve and re-deposit onto larger particles, leading to 

changes in particle size distribution and drug concentration. 

 ● The Ostwald ripening phenomenon, which happens when 

temperature changes during storage cause changes in a drug's 

particle size, distribution, and polymeric form if the drug's 

solubility is temperature-dependent, is another destabilizing 

process. Ostwald ripening happens when one emulsion 

droplet expands at the expense of a smaller one because the 

materials within the droplets have distinct chemical potentials. 

 

■ Phase separation or creaming: This occurs when the 

dispersed phase separates from the continuous phase due to 

differences in density or viscosity Drug concentration, 

efficacy, and safety changes may result from this. Creaming is 

the activity by which lighter particles in a dispersed system 

rise to the top of the container over time, while heavier 

particles remain suspended. This can lead to non-uniformity 

in the system and affect its performance. A number of 

circumstances, including as changes in temperature, pH, and 

ionic strength, can lead to creaming as well as the presence of 

other chemical compounds. Properly managing creaming is 

important to ensure the stability and effectiveness of the 

dispersed system. 

 

■ Flocculation: Individual particles' behavior in a dispersed 

solution is called flocculation come together to form larger, 

loosely bound clusters. Changes in temperature, pH, and ionic 

strength, as well as the presence of other chemical substances, 

can all contribute to this. Flocculation may cause the 

distributed system's physical and chemical properties to 

change. Which can impact its performance and efficacy. 

Properly managing flocculation is important to ensure the 

stability and effectiveness of the system.  

 

 
 

Fig 5: [Stability aspects of dispersed system] 
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■Coalescence: Coalescence is the process by which smaller 

droplets in a dispersed system come together to form larger 

droplets. Changes in the system's physical and chemical 

characteristics may result from this, which may have an effect 

on how well the system works. Changes in temperature, pH, 

and ionic strength are only a few of the variables that can 

cause coalescence as well as the presence of other chemical 

compounds. Properly managing coalescence is important to 

ensure the stability and effectiveness of the dispersed system. 

 

■ Microbial growth: Dispersed systems can provide a 

favorable environment for microbial growth, leading to 

contamination and loss of stability. 

●To address these stability issues, various strategies can be 

employed, such as the use of stabilizing agents, optimization 

of formulation and manufacturing conditions, and appropriate 

storage and handling conditions. 

 

Stability guidelines for pharmaceutical dispersed system 

● When a pharmaceutical product is stable, it means that it 

will continue to have the same attributes and traits that it did 

at the time of manufacture. The shelf life, or formally the 

expiration date, is a measure of a product's stability. All 

pharmaceutical dosage forms should have an expiration date 

because it is an important quality trait.  

● Preferably, the expiration date should be complemented by 

information on specific storage. The expiration date and 

recommended storage conditions should be supported by 

adequate stability data gathered by the manufacturer.  

● The stability of finished pharmaceutical products is 

influenced by both environmental factors, such as ambient 

temperature, humidity, and light, as well as factors specific to 

the product, such as the chemical and physical properties of 

the active ingredient (API) and pharmaceutical excipients, the 

dosage form and its composition, the manufacturing process, 

the nature of the container-closure system, and the 

characteristics of the packaging materials for established 

drugs. Therefore, the stability studies might only cover the 

dose forms. 

 

■Importance of Stability Studies 

• Because the concentration of the drug in the dosage form 

decreases due to product instability, undermedication 

may result. 

• Toxic compounds may arise when an active medicine 

breaks down. 

• Although kinetics principles are used to predict drug 

stability, there are differences between kinetics and 

stability studies that may cause instability. 

• Ensuring that the product will remain fit for use with 

regard to all functionally relevant features for the 

duration that it is on the market will safeguard the 

manufacturer's reputation. 

 

 
 

Table 2: Codes and titles used in ICH Guidelines 
 

ICH Code Guideline title 

Q1A Stability testing of New Drug Substances and Products (Second Revision) 

Q1B Stability testing : Photo stability testing of New Drug Substances and Products 

Q1C Stability testing of New Dosage Forms 

Q1D Bracketing and Matrixing Designs for stability testing of Drug Substances and Products 

Q1E Evaluation of stability data 

Q1F Stability data package for Registration Applications in Climatic Zones III and IV 

Q5C Stability testing of Biotechnological/Biological Products 

 

■Type of Stability of drug substance  

●Physical Stability 

The initial physical characteristics, such as appearance, 

palatability, homogeneity, dissolution, and suspending power, 

are still present. Physical stability influences drug 

homogeneity and release rate, making it crucial from a safety 

and effectiveness perspective. 

 

●Chemical Stability 

Within the predetermined ranges, each active component 

maintains its declared potency and chemical integrity. Given 

that drugs degrade over time and lose some of their 

effectiveness, chemical stability is crucial. Additionally, the 

breakdown of drugs might produce toxic byproducts that are 

hazardous to the patient. 

 

 

●Microbiological Stability 

To the extent necessary to meet the Specified criteria, sterility 

or resistance to microbial development is maintained. Within 

certain bounds, antimicrobial agents maintain their efficacy. 

A sterile medicine product's microbiological instability could 

be dangerous. 

 

●Therapeutic Stability: The therapeutic result is unaltered. 

●Toxicological Stability: There is no discernible increase in 

toxicity. 

■ Later, under the International Council for Harmonization 

(ICH), these were harmonized (rendered uniform) in order to 

get around the barriers to selling and registering the products 

abroad. In 1991, the European Commission, Japan, and the 

United States launched the ICH, a partnership that produced a 
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number of guidelines for drug substances and drug products 

with regards to their quality, safety, and efficacy. These 

recommendations are referred to as Q, S, E, and M guidelines 

(quality, safety, efficacy, and multidisciplinary).  

■ The World Health Organization (WHO) modified the 

guidelines in 1996 because the ICH guidelines only covered 

new drug substances and products and not the established 

products that were already in use in the WHO umbrella 

countries. Additionally, the ICH guidelines did not address 

the extreme climatic conditions found in many countries. 

 

Climatic zones for stability testing 

● The entire world has been divided into four zones (I–IV) for 

stability testing purposes based on the environmental factors 

that pharmaceutical products are expected to encounter while 

being stored. These conditions were calculated using data on 

these regions' mean annual temperature and relative humidity. 

These data have been used to derive expedited stability testing 

conditions as well as long-term or real-time stability testing 

conditions.  

● The typical climate zones for use in research on the stability 

of medicinal products have been presented. The WHO-

provided long-term stability test storage conditions have also 

been included, along with a breakdown of the environmental 

variables in each zone. The stability requirements have also 

been harmonized and modified to make them more robust for 

wide use and practicable for industry use. 

 
Table 3: ICH Climatic zones and long term stability condition 

 

Climatic 

Zone 
Climate Definition 

Major Countries 

/Region 

MAT*/Mean annual partial 

water vapour pressure 

Long-term testing 

condition 

I Temperate 
United Kingdom, Northern 

Europe, Russia, United states 
<15C/<11hPa 21 °C/45% RH 

II Subtropical and Mediterranean Japan, Southern Europe >15-22°C />11-18 hPa 25 °C/60% RH 

III Hot and Dry Iraq, India >22°C/<15 hPa 30 °C/35% RH 

IVa Hot and humid Iran, Egypt >22°C/>15-27 hPa 30 °C/65% RH 

IVb Hot and very humid Brazil, Singapore >22°C/>27 hPa 30 vC/75% RH 

 

►stability studies of dispersed system 

●Stability testing of dispersed systems typically involves the 

following general tests: 

 

■ Visual inspection: This involves examining the appearance 

of the system for any changes in color, clarity, or phase 

separation. 

 

■Color evaluation in a pharmaceutical suspension can be 

done using a colorimeter, which measures the intensity and 

hue of the color. The colorimeter works by shining a light on 

the sample and measuring the amount of light that is absorbed 

or reflected. The results can be compared to a standard to 

determine if the color of the suspension falls within an 

acceptable range. Other methods for color evaluation include 

visual inspection and comparison to a color chart or standard. 

 

■Odor evaluation in a pharmaceutical suspension can be 

done using a sensory panel, which consists of trained 

individuals who evaluate the odor intensity and quality of the 

sample. The panelists sniff the sample and rate the intensity of 

the odor on a scale, as well as describe the quality of the odor 

using specific terms. Another method for odor evaluation is 

gas chromatography, which can identify and quantify specific 

odorants in the sample. 

 

■ Particle size analysis: This involves measuring the size 

and distribution of the dispersed phase particles or droplets 

using techniques such as laser diffraction or microscopy. 

Particle size analysis is important because the size of particles 

in a dispersed system can affect its physical and chemical 

properties, such as its stability, bioavailability, and efficacy. 

For example, smaller particles can have a larger surface area 

and thus be more reactive or more easily absorbed by the 

body. Therefore, the particle size distribution of a dispersed 

system must be measured precisely. 

 

 

 

 
 

Fig 6: [Particle Size Analysis] 
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■ Drug concentration analysis: This involves measuring the 

amount of drug present in the system using analytical 

techniques like ultraviolet-visible (UV-Vis) or high-

performance liquid chromatography (HPLC). Drug 

concentration analysis is important because it allows us to 

determine a dispersed system's active pharmaceutical 

ingredient (API) content. This information is critical for 

ensuring that the dispersed system is formulated correctly and 

is safe and efficient for the purpose intended.  

 

■ pH measurement: This involves measuring the acidity or 

alkalinity of the system using a pH meter. pH measurement is 

important because it can affect the stability, solubility, and 

efficacy of a dispersed system. Potentiometric methods to 

gauge the voltage differential between a reference electrode 

and a sample electrode that is pH-sensitive. Colorimetric 

methods involve using pH-sensitive dyes that change color at 

different pH values. Spectroscopic methods involve 

measuring the absorbance or emission of light by pH-sensitive 

indicator molecule in the sample.  

 

 
 

Fig 7: [Measurement of pH] 
 

■ Microbial testing: This involves testing the system for the 

presence of microorganisms, such as bacteria or fungi, which 

can affect the stability of the system. Microbial testing is an 

important aspect of characterizing dispersed systems in 

pharmaceuticals. It involves monitoring the growth of 

microorganisms in a dispersed system, which can cause 

contamination and impact the product's effectiveness and 

safety. There are various methods for microbial testing, 

including total viable count (TVC), bacterial endotoxin testing 

(BET), and microbial identification. Each method has its own 

advantages and limitations, and the method of analysis is 

determined by the unique characteristics of the distributed 

system being studied.  

 

► Stability test for suspensions 

●Stability testing for suspensions typically involves the 

following tests: 

■Physical examination: This involves examining the 

suspension for any changes in color, clarity, or phase 

separation, which can be indicative of physical instability. 

♦Color: The stability test for color in suspensions is 

performed by measuring the color intensity of the suspension 

over time to determine if it changes or fades  

Procedure: The procedure for stability testing of color in 

suspension involves measuring the color intensity of the 

suspension at specific time intervals, such as every 24 hours 

or every week, and comparing the results to the initial color 

intensity. The suspension is stored at specific temperatures 

and conditions, such as room temperature or refrigerated, to 

simulate real-world conditions. The test is continued until the 

color intensity changes significantly or until a predetermined 

time limit is reached. 

 

Limit: The limit for color stability in suspension depends on 

the specific product and its intended use. 

♦Clarity: The stability test for clarity in suspensions is 

performed by visually inspecting the suspension over time to 

determine if it becomes hazy or cloudy. 

 

Procedure: The procedure for stability testing of clarity in 

suspension involves visually inspecting the suspension at 

specific time intervals, such as every 24 hours or every week, 

and comparing the results to the initial clarity. The suspension 

is stored at specific temperatures and conditions, such as room 

temperature or refrigerated, to simulate real-world conditions. 

The test is continued until the clarity changes significantly or 

until a predetermined time limit is reached. 

 

Limit: The limit for clarity stability in suspensions depends 

on the specific product and its intended use. 

  

 
 

Fig 8: [Clarity Test Apparatus] 

 

■ Redispersibility: This involves determining the ability of 

the suspended particles to be redispersed uniformly after 

settling. 

Procedure: The procedure for stability testing of 
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redispersibility in suspension involves allowing the 

suspension to settle for a specific time, such as 24 hours, and 

then measuring the time it takes to redispense the particles 

back into the liquid. The suspension is then stored at specific 

temperatures and conditions, such as room temperature or 

refrigerated, to simulate real-world conditions. The test is 

repeated at specific time intervals, such as every 24 hours or 

every week, and the results are compared to the initial 

redispersibility time. The test is continued until the 

redispersibility time changes significantly or until a 

predetermined time limit is reached. 

 

Limit: The limit for redispersibility stability testing depends 

on the specific product and its intended use. The test is 

continued until the redispersibility time changes significantly 

or until a predetermined time limit is reached. 

 

■Particle size analysis: By using methods like laser 

diffraction or microscopy, the size and distribution of the 

suspended particles are measured. 

 

Procedure: The procedure for stability testing of particle size 

analysis in suspension involves measuring the suspension's 

particle size distribution at particular time periods, such as 

every 24 hours or every week, and comparing the results to 

the initial particle size distribution. A suitable particle size 

analysis is used to measure the particle size distribution. 

technique, such as laser diffraction or dynamic light 

scattering. The suspension is stored at specific temperatures 

and conditions, such as room temperature or refrigerated, to 

simulate real-world conditions. The test is repeated at specific 

time intervals, and the results are compared to the initial 

particle size distribution. The test is continued until the 

particle size distribution changes significantly or until a 

predetermined time limit is reached. 

 

Limit: The limit for particle size analysis stability testing 

depends on the specific product and its intended use. The test 

is continued until the particle size distribution changes 

significantly or until a predetermined time limit is reached. 

 

■ Rheological testing: This involves measuring the viscosity 

and flow behavior of the suspension using techniques such as 

rotational viscometry or oscillatory rheometry. 

 

  
 

Fig 9: [Rheological testing apparatus] 
  

Procedure: The procedure for stability testing of rheological 

properties in suspensions involves measuring the rheological 

properties of the suspension at specific time intervals, such as 

every 24 hours or every week, and comparing the results to 

the initial rheological properties. The rheological properties 

are measured using a suitable rheological testing technique, 

such as a rotational rheometer or a viscometer. The 

suspension is stored at specific temperatures and conditions, 

such as room temperature or refrigerated, to simulate real-

world conditions. The test is repeated at specific time 

intervals, and the results are compared to the initial 

rheological properties. The test is continued until the 

rheological properties change significantly or until a 

predetermined time limit is reached. 

 

Limit: The limit for rheological testing stability testing in 

suspensions depends on the specific product and its intended 

use. The test is continued until the rheological properties 

change significantly or until a predetermined time limit is 

reached. 

 

■ Chemical stability testing: This involves exposing the 

suspension to various stress conditions, such as heat, light, or 

humidity, to evaluate its chemical stability and propensity for 

degradation. 

 

Procedure: The procedure for stability testing of chemical 

stability in suspensions involves measuring the chemical 

stability of the suspension at specific time intervals, such as 

every 24 hours or every week, and comparing the results to 

the initial chemical stability. The chemical stability is 

measured using a suitable analytical technique, such as HPLC 

or GC. The suspension is stored at specific temperatures and 

conditions, such as room temperature or refrigerated, to 

simulate real-world conditions. The test is repeated at specific 

time intervals, and the results are compared to the initial 

chemical stability. The test is continued until the chemical 

stability changes significantly or until a predetermined time 

limit is reached. 

 

Limit: The limit for chemical stability testing in suspensions 

depends on the specific product and its intended use. The test 

is continued until the chemical stability changes significantly 

or until a predetermined time limit is reached. 

 

■ Microbial testing: This involves testing the suspension for 

the presence of microorganisms, such as bacteria or fungi, It 

may have an impact on the system's stability. 

 

Procedure: The method for assessing the stability of 

microbial testing in suspensions involves measuring the 

microbial growth in the suspension at specific time intervals, 

such as every 24 hours or every week, and comparing the 

results to the initial microbial growth. The microbial growth is 

measured using a suitable analytical technique, such as plate 

count or the Most Probable Number (MPN) method. The 

suspension is stored at specific temperatures and conditions, 

such as room temperature or refrigerated, to simulate real-

world conditions. The test is repeated at specific time 

intervals, and the results are compared to the initial microbial 

growth. The test is continued until the microbial growth 

changes significantly or until a predetermined time limit is 

reached. 

 

Limit: The limit for microbial stability testing in suspensions 

depends on the specific product and its intended use. The test 

is continued until the microbial growth changes significantly 
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or until a predetermined time limit is reached. The limit is 

usually set by regulatory agencies and differs based on the 

product's intended use. 

●The specific tests and methods used for stability testing 

depend on the basis of the regulatory requirements, the 

planned use of the drug product, and the type of the 

suspension. Stability testing is typically conducted at various 

time points over the medication product's shelf life and the 

outcomes is contrasted to established acceptance  

 

►Evaluation of the stability of suspensions 

■ Common techniques for assessing the physical stability of 

suspension include the following: 

 

■Physical evaluations: Physical evaluations of a 

pharmaceutical suspension can include testing for color, odor, 

taste, texture, and viscosity. These characteristics can be 

evaluated using various methods, such as visual inspection, 

sensory evaluation, and rheological testing. For example, 

color can be measured using a colorimeter, odor and taste can 

be evaluated by a sensory panel, and texture and viscosity can 

be measured using a viscometer. 

 

●Color evaluation: Color evaluation in a pharmaceutical 

suspension can be done using a colorimeter, which measures 

the intensity and hue of the color. The colorimeter works by 

shining a light on the sample and measuring the amount of 

light that is absorbed or reflected. The results can be 

compared to a standard to determine if the color of the 

suspension falls within an acceptable range. Other methods 

for color evaluation include visual inspection and comparison 

to a color chart or standard. 

 

●Odor evaluation: Odor evaluation in a pharmaceutical 

suspension can be done using a sensory panel, which consists 

of trained individuals who evaluate the odor intensity and 

quality of the sample. The panelists sniff the sample and rate 

the intensity of the odor on a scale, as well as describe the 

quality of the odor using specific terms. Another method for 

odor evaluation is gas chromatography, which can identify 

and quantify specific odorants in the sample. 

 

●Taste evaluation: Taste evaluation in a pharmaceutical 

suspension can be done using a sensory panel, which consists 

of trained individuals who evaluate the taste intensity and 

quality of the sample. The panelists taste the sample and rate 

the intensity of the taste on a scale, as well as describe the 

quality of the taste using specific terms. Another method for 

taste evaluation is Using high-performance liquid 

chromatography (HPLC), the sample's individual chemicals 

can be identified and measured that contribute to the taste. 

 

●Viscosity evaluation: Viscosity evaluation in a 

pharmaceutical suspension can be done using a viscometer, 

which measures the resistance of the sample to flow. The 

sample is subjected to a known shear stress by the viscometer, 

which then measures the shear rate. To determine the 

viscosity, divide the shear stress by the shear rate 

. Viscosity can also be measured using other methods, such as 

a rheometer or a flow cup. The results can be compared to a 

standard to determine if the viscosity of the suspension falls 

within an acceptable range. 

 

 
 

Fig 10: [Rheometer] 
  

●Texture evaluation: Texture evaluation in a pharmaceutical 

suspension can be done using a rheometer, which measures 

the sample's mechanical characteristics as it deforms. The 

rheometer works by applying a controlled deformation to the 

sample and measuring the resulting stress. The texture of the 

suspension can be characterized by parameters such as 

hardness, stickiness, and elasticity, which can be calculated 

from the stress-strain data. Texture can also be evaluated 

using other methods, such as a texture analyzer or a sensory 

panel. The results can be compared to a standard to determine 

if the texture of the suspension falls within an acceptable 

range. 

 

■Sedimentation Method 

●The most crucial factor in determining how stable a 

suspension is is the measurement of sedimentation volume. It 

is calculated by preserving a specific volume of the 

suspension in an undisturbed state in a graduated cylinder for 

a predetermined amount of time, and noting the ultimate 

height (Hu) of the sediment and the beginning height of the 

entire suspension.  

● The ratio of the final height to the initial height is known as 

the sedimentation volume F. (Hu/Ho). Plotting the 

sedimentation volume against time is possible. The graph 

shows the suspension's pattern of sedimentation during 

storage. The curve of a stable suspension is level or less steep. 

Shaking the suspension and once more calculating the 

sedimentation volume (Hu/Ho) can be used to evaluate 

redispersibility. 
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Fig 10: [Sedimentation Method] 
 

■ Micromeritic method : The particle size of the dispensing 

phase affects how stable a suspension is. A suspension's 

particle size may increase, which could eventually cause 

lumps or caking to occur. 

 ● Therefore, any variation in particle size over time will offer 

significant information on the stability of a suspension. 

Microscopy and the Coulter counter method can both be used 

to examine changes in crystal habit and particle size 

distribution. 

 

■Rheological method: A high-quality viscometer is used to 

measure the suspension's viscosity at various time intervals. It 

offers helpful details regarding the stability of suspension. 

The procedure for stability testing of rheological properties in 

suspensions involves measuring the rheological properties of 

the suspension at specific time intervals, such as every 24 

hours or every week, and comparing the results to the initial 

rheological properties. 

● The rheological properties are measured using a suitable 

rheological testing technique, such as a rotational rheometer 

or a viscometer. The suspension is stored at specific 

temperatures and conditions, such as room temperature or 

refrigerated, to simulate real-world conditions. The test is 

repeated at specific time intervals, and the results are 

compared to the initial rheological properties. The test is 

continued until the rheological properties change significantly 

or until a predetermined time limit is reached. 

 

■ Electrokinetic method: The stability of suspension can be 

determined by measuring the zeta potential or surface electric 

charge of the suspension. Because of controlled flocculation, 

some zeta potentials result in more stable suspensions. The 

migratory velocities of the particles as determined by the 

electrophoretic technique can be used to compute zeta 

potential. 

●Electrokinetic methods are commonly used to characterize 

the surface properties of particles in suspension. These 

methods involve applying an electric field to the suspension 

and measuring the movement of the particles in response to 

the field. The two most commonly used electrokinetic 

methods are electrophoresis and electroosmosis. 

 

► Stability test for emulsions 

●Stability testing for emulsions typically involves the 

following tests: 

 ■Visual examination: This involves examining the emulsion 

for any changes in color, clarity, or phase separation, which 

can be indicative of physical instability. 

●Visual examination of emulsions can offer crucial details on 

the reliability and caliber of the product. The appearance of 

the emulsion should be evaluated by examining the color, 

clarity, and consistency of the product. The color should be 

uniform and consistent, and any changes in color could 

indicate degradation or other chemical reactions that could 

impact whether a product is effective or safe. 

● The emulsion's clarity should be evaluated by examining 

the transparency of the product. Any cloudiness or turbidity 

could indicate the presence of impurities or instability in the 

emulsion.  

 

■ Droplet size analysis: This involves measuring the size and 

distribution of the emulsified droplets using techniques such 

as laser diffraction or microscopy. 

●Droplet size analysis is an important technique for 

characterizing emulsions. The droplet size distribution can 

impact the stability, rheology, and appearance of the 

emulsion. There are several methods for droplet size analysis, 

including dynamic light scattering (DLS), laser diffraction, 

and microscopy. 

●DLS is a commonly used method for droplet size analysis, 

this entails gauging the strength of light scattered by the 

emulsion's droplets. The scattered light's power is 

proportional to the size of the droplets, and the data can be 

analyzed to determine the droplet size distribution. 

 

 

■Creaming and sedimentation testing: This involves 

measuring the rate and extent of creaming or sedimentation of 

the emulsion over time. Creaming is a common instability in 

emulsions, which involves the separation of the emulsion into 

two phases due to the difference in density separating the 

dispersed and continuous phases. Gravity, temperature, and 

droplet size distribution are just a few of the variables that can 

lead to creaming. 

● The primary cause of creaming is gravity, as the droplets in 

the dispersed phase tend to rise to the top of the emulsion due 

to their lower density. This can be minimized by shrinking the 

droplet size and raising the continuous phase's viscosity. 

●Temperature can also impact creaming, as changes in 

temperature can cause changes in the density and viscosity of 
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the emulsion. For example, cooling an emulsion can cause the 

droplets to aggregate and increase in size, which can lead to 

creaming. 

 

 
 

Fig 11: [Emulsion Stabilizing Technique] 
 

■ Rheological testing: This involves measuring the viscosity 

and flow behavior of the emulsion using techniques such as 

rotational viscometry or oscillatory rheometry. 

●Rheological testing is an important technique for 

characterizing the flow properties of emulsions. The 

rheological behavior of an emulsion can provide insights into 

its stability, texture, and processing properties. 

●There are several rheological tests that can be performed on 

emulsions, including viscosity measurements, shear rate and 

shear stress measurements, and oscillatory testing. Viscosity 

measurements involve measuring the resistance of an 

emulsion to flow, and can be performed using a viscometer. 

●Overall, rheological testing is an important tool for 

optimizing the formulation and processing of emulsions for 

pharmaceutical and other applications. 

 

■ Chemical stability testing: This involves exposing the 

emulsion to various stress conditions, such as heat, light, or 

humidity, to evaluate its chemical stability and propensity for 

degradation. 

●Testing for chemical stability is a crucial part of creating and 

maintaining high-quality emulsions. An emulsion's chemical 

stability can be impacted by a number of variables, such as 

pH, temperature, and the presence of contaminants. 

●One common method for testing chemical stability is to 

monitor the degradation of the emulsion over time using 

techniques like gas chromatography (GC) or high-

performance liquid chromatography (HPLC). These methods 

can be used to find variations in the amount of the active 

agent or other emulsion ingredients. 

●Overall, chemical Stability testing is crucial for the 

development for quality control of emulsions. By monitoring 

the chemical stability of emulsions, it is possible to optimize 

their formulation and processing, and ensure that they are safe 

and effective for their intended use. 

 

■ Microbial testing: This involves testing the emulsion for 

the presence of microorganisms, such as bacteria or fungi, 

which can affect the stability of the system. 

● As part of the development process, microbial testing is 

crucial quality control of emulsions. The presence of 

microorganisms in emulsions can lead to spoilage, 

degradation, and contamination, which can influence the 

product's effectiveness and safety. 

●One common method for testing microbial contamination in 

emulsions is to perform microbial limit testing. This involves 

inoculating the emulsion with a known quantity of 

microorganisms and monitoring their growth over time. The 

emulsion can then be analyzed using techniques such as plate 

counting, turbidity, or optical density measurements to 

quantify the quantity of living microorganisms present. 

 

►Evaluation of the stability of Emulsions 

●Emulsions can be evaluated using various techniques. Some 

of the commonly used methods are: 

1. Visual inspection: This involves examining the emulsion 

for color, clarity, and phase separation. 

Procedure: Take a small amount of the emulsion in a clean 

and clear container. 2. Observe the emulsion for color, clarity, 

and phase separation. Check if the color of the emulsion is 

uniform and consistent. Observe the clarity of the emulsion 

and ensure that it is free of any visible particles or sediment. 

Look for any signs of phase separation. Tilt the container and 

observe the emulsion for any signs of instability. Repeat the 

procedure for multiple samples of the emulsion to ensure 

consistency. 

Limit: The limit of visual inspection in emulsions depends 

based on the emulsion's droplet size. The smaller the droplets, 

they become more difficult to see under a microscope or with 

the naked eye. Visual inspection can detect droplets that are 

typically larger than 1 micron in size. However, smaller 

droplets may require advanced techniques such as dynamic 

light scattering or laser diffraction for accurate measurement. 

  

2. Microscopy: Microscopic examination can reveal the size 

and distribution of the droplets in the emulsion. 

Procedure: Take a small sample of the emulsion and place it 

on an examination slide. Cover the sample's accompanying 

cover slip. Utilise a microscope to examine the sample with a 

suitable magnification. Observe the droplets in the emulsion 
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and note their size and distribution. Measure the droplet size 

using an appropriate software or measuring tool. Repeat the 

procedure for multiple samples of the emulsion to ensure 

consistency. 

Limit: The limit of microscopy in emulsions depends on the 

resolution of the microscope being used. The resolution of a 

microscope is the smallest distance between two distinct 

points that exist as separate objects. The resolution of the 

microscope limits the size of the droplets that may be 

identified by microscopy. 

 

3. Rheology: Rheological measurements can provide 

information on the viscosity, stability, and flow behavior of 

the emulsion. 

Procedure: Take a small amount of the emulsion and place it 

in a rheometer. Use a suitable spindle or probe to measure the 

rheological properties of the emulsion. Apply a small shear 

rate or stress to the emulsion and measure the resulting shear 

stress or strain. Increase the shear rate or stress gradually and 

record the corresponding shear stress or strain values. 

Measure the viscosity, yield stress, and other rheological 

parameters of the emulsion using appropriate software or 

analysis tools. Repeat the procedure for multiple samples of 

the emulsion to ensure consistency. Analyze the data obtained 

from the measurements to ascertain the emulsion's rheological 

characteristics. 

 

Limit: The sensitivity of the rheometer and the range of shear 

rates or stresses that may be used determine the limit of 

rheology in emulsions. The ability to assess the lowest or 

maximum values of an emulsion's rheological characteristics, 

such as viscosity, yield stress, and elasticity, may be 

constrained by rheology. 

 

4. Centrifugation: Centrifugation is a technique used to 

evaluate the stability of emulsions by measuring the amount 

of phase separation that occurs after centrifugation. 

Procedure: Take a sample of the emulsion and place it in a 

centrifuge tube. Balance the tube by adding a similar volume 

of a suitable solvent or buffer to the other side of the 

centrifuge. Place the centrifuge tube in the centrifuge and 

secure the lid. Set the centrifuge to the appropriate speed and 

time for the emulsion being analyzed. Start the centrifuge and 

allow it to spin for the specified time. After the centrifugation 

is complete, carefully remove the tube from the centrifuge. 

Analyze the emulsion by measuring the amount of sediment 

or supernatant that has formed. Repeat the procedure for 

multiple samples of the emulsion to ensure consistency.  

Limit: The limit of centrifugation depends on the maximum 

speed and time that can be applied to the emulsion without 

causing damage or altering the sample. If the centrifugal force 

is too high, it can cause the emulsion to break or coalesce, 

which can influence how accurate the analysis is. The same is 

true if the centrifugation time is too lengthyit can cause the 

emulsion to settle irreversibly, making it difficult to 

resuspend. 

 

5. Particle size analysis: The size distribution of the droplets 

in the emulsion may be found using this method. 

Procedure: Take a sample of the emulsion and prepare it for 

analysis by diluting it to an appropriate concentration. Use a 

suitable instrument such as a either a dynamic light scattering 

(DLS) device or a laser diffraction particle size analyzer 

instrument to measure the particle size distribution. Calibrate 

the instrument accordance to the directions provided by the 

manufacturer. Start the analysis after loading the sample into 

the device. Collect and analyze the data obtained from the 

instrument to determine the particle size distribution. Repeat 

the procedure for multiple samples of the emulsion to ensure 

consistency. 

 

Limit: The limit of particle size analysis depends on the 

sensitivity and accuracy of the instrument being used. If the 

instrument is not sensitive enough, it may not be able to detect 

small particles or changes in the particle size distribution. 

Similarly, if the instrument is not accurate, it may provide 

misleading or inconsistent results. 

 

6. Conductivity measurement: Conductivity measurements 

can be used to monitor the stability of emulsions by 

measuring the changes in conductivity caused by phase 

separation. 

Procedure: Clean the conductivity meter probe dry it with a 

lint-free cloth after washing it with distilled water. Observe 

the manufacturer's recommendations while calibrating the 

conductivity metre using a standard solution of known 

conductivity. Prepare the sample by diluting it to an 

appropriate concentration with distilled water. Place the probe 

within the sample and watch for the reading to settle before 

proceeding. To verify consistency, note the conductivity 

reading and do the test again on other samples. Clean the 

probe with distilled water after each measurement to prevent 

contamination. 

 

 
 

Fig 12: [Conductivity Test] 
 

Limit: The limit of conductivity measurement depends on the 

sensitivity and accuracy of the instrument being used. If the 

instrument is not sensitive enough, it may not be able to detect 

small changes in conductivity. Similarly, if the instrument is 

not accurate, it may provide misleading or inconsistent 

results. 

 

7. Turbidity measurement: Turbidity measurements can be 

used to evaluate the stability of emulsions by measuring the 

amount of light scattering caused by phase separation. 

Procedure: Calibrate the turbidity meter according to the 

manufacturer's instructions using a standard solution of 

known turbidity. Fill the sample cell with the sample to be 

measured and place it in the turbidity meter. Adjust the meter 

to the desired measurement range and wait for the reading to 

stabilize. Record the turbidity reading and repeat the 

measurement for multiple samples to ensure consistency. 

Clean the sample cell with distilled water after each 
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measurement to prevent contamination. 

Limit: The limit of turbidity measurement depends on the 

sensitivity and accuracy of the instrument being used. If the 

instrument is not sensitive enough, it may not be able to detect 

small changes in turbidity. Similarly, if the instrument is not 

accurate, it may provide misleading or inconsistent results. 

 

Conclusion 

●In conclusion, stability studies of disperse systems are 

crucial for assessing their physical and chemical stability over 

time. These studies involve evaluating various parameters 

such as physical stability, chemical stability, temperature 

stability, shear stability, container/closure compatibility, and 

long-term stability. By conducting stability studies, we can 

determine the optimal formulation, storage conditions, and 

shelf-life of disperse systems. 

●The evaluation of a disperse system includes assessing 

particle/droplet size, zeta potential, rheological properties, 

stability, shelf-life, performance, compatibility, and microbial 

contamination. These evaluations help ensure the quality, 

performance, and safety of the disperse system for its 

intended application. 

●Stability studies provide valuable insights into the physical 

and chemical changes that occur within the disperse system, 

such as phase separation, sedimentation, coalescence, 

degradation, and microbial growth. By monitoring and 

analyzing these changes, we can make informed decisions 

regarding formulation optimization, storage conditions, and 

shelf-life determination. 

●Ultimately, stability studies enable us to develop disperse 

systems that maintain their desired state, functionality, and 

quality throughout their intended lifespan. They play a crucial 

role in industries such as pharmaceuticals, cosmetics, food, 

and paints, ensuring that the products meet regulatory 

requirements, customer expectations, and industry standards. 
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