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ABSTRACT: -  

Microencapsulation is a modern method and is used in the pharmaceutical industry for many special purposes. This type of process 

is commonly used to reduce costs, improve product stability, mask unsightly flavors, and improve drug launches within 

pharmaceutical companies. The purpose of this paper is to consider an extraordinary strategy for microencapsulating 

pharmaceutical elements using extraordinary processes. Microencapsulation is a fast-growing technology. In the process, very thin 

deposits are formed and dispersed on small, strong debris or droplets. Different types of microcapsules and microspheres are made 

from different wall materials, such as monomers and polymers. Anomalous types of debris can be obtained by using the 

physicochemical house of the center, the composition of the walls, and the microencapsulation method used. This is the financial 

feasibility of large-scale production, which includes various other factors, including operational and transportation, and 

management costs. As is known, microencapsulation involves the basic expertise of well-known microencapsulation companies. 

The nature of the media and the encapsulated material, the stability and start-up house of the encapsulated material, and the 

encapsulation strategy. Micro envelope. Using a mechanical method, microcapsules encompass the addition of petroleum jelly to 

the pill dosage form. 
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INTRODUCTION: 

Microencapsulation is a modern technique and is widely used in the pharmaceutical industry for many 

different purposes. To reduce costs, increase product stability, mask unpleasant flavors and improve drug 

release properties in the pharmaceutical industry, this type of technique is commonly used. The objective of 

this paper is to study different techniques of microencapsulating pharmaceutical ingredients by different 

processes. Microencapsulation is a booming technology. In this process, relatively thin coatings are formed 
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on the small solid particles or liquid droplets and dispersed [1]. Different types of microcapsules and 

microspheres are formed from a variety of wall materials such as monomers and polymers. By using the 

physicochemical properties of the core, the composition of the wall, and the microencapsulation technique 

used, different types of particles can be obtained [2].  

It is the economic feasibility of large-scale production, which includes operations and other miscellaneous 

factors, such as transportation and administrative costs. In general, microencapsulation contains a basic 

understanding of general microencapsulation properties, i.e., the nature of the core and encapsulation 

material, the stability and release properties of the encapsulated material, and methods of encapsulation. 

micro-envelope. Using a mechanical method, microcapsules include the addition of petroleum jelly to the 

tablet dosage form [3]. 

MICROENCAPSULATION: 

Microencapsulation is a growing technology. It is the process of applying relatively thin coatings to small 

solid particles or liquid droplets and dispersing them. It provides the means to convert liquids to solids, 

modify the surface and adhesive properties, protect the environment, and control release properties or 

availability of coating materials. Essentially, microencapsulation is a massive attention-reduction measure 

[4]. Microencapsulation is a process in which particles or droplets are surrounded by a coating to give small 

capsules many useful characteristics. In its relatively simple form, a microcapsule is a small sphere with a 

uniform membrane shape around it. The material inside the microencapsulation is the core, inner phase, or 

filler, while the wall is sometimes called the shell, mantle, or membrane [5]. In theory, the diameter of the 

microcapsules ranges from 0.01 to 1000 micrometers and the thickness of the wall material is 0.5150 

micrometers [6].  

 

 

 

 

 

(Fig no.1 The structure of Microencapsulation) 
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Coating materials  

Ideally, the coating material should be able to form a film that adheres to the core material, is chemically 

compatible and inert to the core material, and at the same time develops the desired coating properties such 

as durability, flexibility, impermeability, optical properties, and stability [7]. The total thickness of the 

coatings obtained by the microencapsulation technique is microscopic in microencapsulation, chemical 

reactions must be avoided. It involves a type of mass transport behavior between the core (ingredient) and 

the shell (capsule or coating). The trapped material is usually a liquid but can be a solid or a gas [8]. 

Core material  

The core material, known as the specific material to be coated, can also be liquid or solid. The composition 

of the core material can be varied because the liquid core can be dispersed or dissolved. The solid core can 

be a mixture of active ingredients, stabilizers, diluents, excipients, and release retarders or accelerators [9]. 

MICROCAPSULE STRUCTURE: 

Microcapsules are small spheres that range in diameter from a few micrometers to a few millimeters. These 

tiny spheres show little resemblance to many of these microcapsules. The size and shape of the microcapsule 

generated in microparticles are determined by the materials and procedures employed in their preparation 

[10]. The many varieties of microcapsules and microspheres are made up of a variety of covering materials 

such as monomers and/or polymers. Various types of particles can be created depending on the 

physicochemical features of the core, the wall composition, and the microencapsulation technology used. 

Several core particles are embedded in a continuous matrix of wall material; multiple unique cores within 

the same capsule; and multi-walled microcapsules [11]. 

METHOD OF PREPARATION: 

Polymerization:  

Polymerization processes are used in a relatively recent microencapsulation technology to create protective 

microcapsule coatings for certain substances. The reaction of monomeric units at the interface created 

between a core material substance and a continuous phase in which the core material is disseminated is used 

in this method. Because the continuous or core material supporting phase is in the form of a liquid or gas, 

the polymerization reaction takes place at a liquid, liquid-gas, or solid-liquid interface [12]. 
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Solvent Evaporation/Solvent Extraction:  

The formation of microcapsules by solvent evaporation or solvent extraction 5360 is very similar to the 

horizontal link of the suspension, but in this case, the polymer is generally a hydrophobic polyester. Polymers 

are dissolved in perishable organic solvents, such as dichloromethane or chloroform, in which basic materials 

are also dissolved or dispersed. The final solution is added to the wise drop on constant stirring capabilities 

with suitable stabilization such as poly (vinyl alcohol), to form small polymer droplets containing packaged 

materials [13].  

Drops against the production of respective polymer micro. This drug resistance is done by removing the 

solvent of polymer drops by evaporating solvents as well as by extracting the solvent (with the third liquid 

as a precipitate for polymer and can be mixed with the whole country and solvent). Methods of creating 

microcapsules in multiple frames are higher than those obtained by volatile volatility solvents with solvent 

evaporation techniques. Solvent or evaporative extraction methods are useful for the formulation of drug-

containing microcapsules based on biodegradable polyesters such as polylactide, (lactideco glycolide) and 

polyhydroxy butyrate [14]. 

Air Suspension: 

Also known as the Wurster process, it involves dispersing granular and solid base materials into a support 

gas stream and spraying airborne particles. The particles are coated while suspended in the upward airflow. 

They are supported by a perforated plate with different hole patterns inside and outside a cylindrical insert. 

Just enough air is allowed to pass through the outer annular space to thin the sediment particles. Much of the 

airflow rises to the inside of the cylinder, causing the particles to rise rapidly. At the top, when the airflow 

changes direction and slows down, they will condense in the outer layer and move down to repeat the cycle. 

The particles pass through the inner cylinder several times in a few minutes [15].  

Process variables that affect encapsulation: Density, surface area, melting point, solubility, volatility, 

crystallinity, and fluidity of the base material. Coating concentration of matter. Covering material application 

rate. The mass of air is required to support and boil the core material. Amount of coating material required. 

Inlet and outlet operating temperatures. A process capable of applying coatings insolvent, aqueous, emulsion, 

dispersion, or molten form. Regarding the particle size, the air suspension technique applies to both 

microencapsulation and microencapsulation processes [17]. 
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(Fig no. 2: Diagrammatic representation of Wurster process) 

Pan coating: 

The flat coating method, which is widely used in the pharmaceutical industry, is one of the oldest commercial 

methods for forming small strips or lined tablets. The crumbs are poured into the pan or other utensil while 

the liner is slowly set into place. Using microencapsulation, solid debris over six hundred micrometers in 

length is generally considered critical for effective coating, and this method has been widely used to produce 

controlled particles. Drugs are typically stacked on multiple circular substrates with unparalleled sugar 

particles, which are then lined with multiple layers of protective polymers [18]. In general, the coating applied 

as a solution or as a spray onto a solid core fabric is preferred inside coating pans. To remove the coating 

solvent, the heat of the air is transferred through the coated substances as the coatings are applied inside the 

coating pan. In some cases, the final solvent removal is done in an oven [19]. 

Spray drying and spray congealing: 

Spray and spray drying methods have been used for many years of microtechnology. Due to some similarities 

of both processes, they are discussed together. Spray and spray drying procedures are similar in processes 

that both relate to cylinder materials in a liquefied and spraying coating or introducing a basic coating with 

certain environmental conditions, in which the relatively fast solidification of the coating is made [20].  

The main difference between the two methods, for this discussion, is a means of reaching that the solidity of 

the coating is done. Solid solidification in the case of spray drying is done by rapid volatility of a solvent in 

which the coating material is dissolved. However, coating solidification is achieved either by thermal 

freezing of the molten coating material or by solidifying the soluble coating b by introducing the coating core 

material mixture into a solvent-free substance. Solvent-free or solvent-free removal of the coated product is 

accomplished by absorption extraction or evaporation techniques [21]. 
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Multiorific-centrifugal process: 

Southwest Research Institute (SWRI) has developed a mechanical process for manufacturing 

microencapsulation that uses centrifugal force to eject a particle of core material through a coating. The 

microencapsulation thus achieves mechanical microencapsulation. Process variables include cylinder 

rotation speed, core and liner material flux, concentration and viscosity, and core material surface tension. 

Multi-hole centrifugation is capable of microencapsulating liquids and solids of different sizes, with different 

coating materials. The packaged product may be supplied as a slurry in a curing medium or as a dry powder. 

Production rates of 50 to 75 pounds per hour have been achieved with this process [22]. 

 

RECENT ADVANCES IN MICROENCAPSULATION PROCESSES [23]:  

i. Fluidized bed spray coating 

ii. Deagglomerating jet spray coating 

iii. Melt prilling in fluidized bed 

iv. Using ultrasonic atomizer based on interfacial solvent exchange 

v. Miscellaneous 

 

Fluidized bed spray coating: 

The microns of central particles can be done with liquids by spraying air by spraying a paint (wall) on the 

surface of the particles. Walls can be formed by freezing melting materials, with chemical reactions on the 

surface, or by evaporating the solvent of a paint solution. The solvent is removed by gas leaving the bed. 

Coating thickness can easily be controlled by the amount of wall material applied. Common liquid spraying 

methods are often used in packing solid particles. Liquids can be packaged if they can be frozen in granules 

and coated at temperatures below their freezing point. Fluidized bed encapsulation yields products such as 

slow-release fertilizers, iron particles, granules, salt, and coating clay [24]. 

 

De-agglomerating jet spray coating: 

Many modifications of the classical fluidized bed microencapsulation concept have been developed to meet 

the needs of specific problems. A de-agglomeration jet has been created to coat the small core particles that 

tend to agglomerate in the conventional fluidized bed, through the application of a high-velocity gas jet and 

a conical duct in the fluidized bed to deagglomeration of partially coated particles before coating material is 

added. is applied from the coating nozzle. This method can be used to encapsulate solid particles up to 10 g 

in size. It does not by itself allow liquid cores or solid core particles larger than about 300g. Products include 

pharmaceuticals, plastic catalysts, inorganic salts, and pigment plastics [25]. 
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Melt prilling in fluidized bed: 

In this method, the wall material must be in the form of a solid granule so that it can be boiled with a gas. 

The core material is heated and liquid to atomize from the nozzle to produce droplets of the desired size. The 

core material droplets fall into the fluidized bed and are cooled and coated on the wall material particles. The 

heat released from the core droplets is transferred to the wall particles, causing them to melt, adhere to the 

core surface, and flow together to form an adherent cyst wall structure [26]. The capsule mixture and bed 

material were removed from the boiling column and the capsules were separated by a sieve. Excess bed 

material is returned to the system. The process has been done continuously by eliminating capsules and 

makeup of bed material Liquid and solid core capsules can be done; However, basic materials must be able 

to withstand the temperature needed to provide energy to merge walls from walls. Applications of this 

process have given glycerine capsules for slow-working packaging products and biological activity [27]. 

 

 

Using ultrasonic atomizer based on interfacial solvent exchange:  

In this process, reservoir-like microcapsules are created using a dual micro-dispensing system consisting of 

two ink nozzles. A series of drops of polymer solution and aqueous solution are produced separately using 

ink nozzles, which are then made to collide in the air. After the collision, the two liquid phases are separated 

into cores and films in the fused microdroplets due to the difference in surface tension of the two liquids. 

Recently, it has been discovered that a coaxial ultrasonic injector can also be used to create reservoir-type 

microcapsules according to the same principle, but in a simple, gentle, and highly effective manner. This 

method has been successfully used to create therapeutic protein microencapsulation [28]. 
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Table Various microencapsulation techniques and the processes involved in each technique: 

Sr. 

No 

Microencapsulation 

technique 

Major steps in encapsulation Reference  

1 Spray-drying a. Preparation of the dispersion 

b. Homogenization of the dispersion 

c. Atomization of the infeed dispersions. 

Dehydration of the atomized particles 

[29] 

2 Spray-chilling a. Preparation of the dispersion 

b. Homogenization of the dispersion 

c. Atomization of the infeed dispersion 

[30] 

3 Spray-cooling a. Preparation of the dispersion 

b. Homogenization of the dispersion 

c. Atomization of the infeed dispersion 

[31] 

4 Fluidized-bed 

coating 

a. Preparation of coating solution 

b. Fluidization of core particles. 

c. Coating of core particles 

[32] 

 

BASIC CONSIDERATION OF MICROENCAPSULATION TECHNIQUE: 

 

 Microencapsulation typically demands a fundamental understanding of microcapsule attributes, such as the 

nature of the core and coating materials, the stability and release characteristics of the coating materials, and 

the microencapsulation methods. The intended physical properties of the encapsulated product, as well as 

the planned purpose of the finished product, must be considered [33]. 

 

Core material:  

The coating material, often known as the core component, can be liquid or solid. The core material 

composition can vary because the liquid core can comprise distributed and/or dissolved material. The solid 

core contains active chemicals, stabilizers, diluents, excipients, and release rate retardants or accelerators 

[34]. 

 

Coating materials:  

The coating material should be able to produce a film that is cohesive with the core components, be 

chemically compatible and nonreactive with the core materials, and have the requisite coating attributes such 

as strength, flexibility, impermeability, optical properties, and stability. Microencapsulation processes 

provide coverings with a total thickness of microscopic proportions [35]. 
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Stability, release, and other properties: 

Stabilization of core materials, control of core material release or availability, and separation of chemically 

reactive substances inside a tablet or powder mixture are three major areas of contemporary 

microencapsulation application. To release encapsulated core materials, a range of methods are possible, 

including coating breakage caused by pressure, shear or abrasion forces, permeability changes caused by 

enzymes, and so on. Microencapsulation can also increase drug gastro acceptability [36]. 

 

The physical character of the final product:  

Microcapsules should have desirable physical features such as the capacity to flow, compact, or suspend, and 

the capsule wall should be able to withstand pressure during compression, among other things [37]. 

 

DIFFERENT MICROENCAPSULATION TECHNIQUES: 

Sr.

No 

Microencapsulation 

Technique 

Physical nature of 

the core material 

Particle size 

(Micrometer) 

Reference 

1 Polymerization Solid &Liquid 1-1000 [38] 

2 Interfacial 

Polycondensation 

Solid &Liquid 3-2000 [39] 

3 Coacervation  2-5000* [40] 

4 Solvent evaporation Solid &Liquid 5-5000* [41] 

5 Air Suspension Solid 35-5000* [42] 

6 Pan coating Solid 600-5000* [43] 

7 Spray drying 

&congealing 

Solid &Liquid 600 [44] 

8 Multiorifine 

centrifugation 

Solid &Liquid 1-5000* [45] 

 

 

NEED FOR MICROENCAPSULATION: 

To achieve long-term or sustained medication release. To increase patient compliance by masking the 

unpleasant taste and odor of medications. This approach can be used to stabilize medications that are 

susceptible to the environment. Microencapsulated vitamin A palmitate has improved stability, according to 

Bakan and Anderson. Liquid medications can be converted into free-flowing powders using 

microencapsulation. Microencapsulation helps prevent drug-drug and drug-excipient incompatibility. It is 

possible to avoid the vaporization of volatile medications like methyl salicylate and peppermint oil. 

Microencapsulation can also be used to change the absorption site. It may be possible to reduce the toxicity 
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and GI irritation caused by various drugs. Toxic chemicals, like pesticides, can be microencapsulated to limit 

the risk of factorial person sensitization [46]. 

 

FACTORS INFLUENCING ENCAPSULATION EFFICIENCY [47]: 

The encapsulation efficiency of the microparticle or microcapsule or microsphere will be affected by 

different parameters: 

i. Low solubility of the polymer in an organic solvent. 

ii. Solubility of organic solvent in water. 

iii. Low concentration of polymer. 

iv. High concentration of polymer. A high solvent removal rate gives fast solidification of microparticles 

and high encapsulation efficiency. 

v. The high solubility of the polymer in the organic solvent. 

vi. Low solubility of organic solvent in water. 

vii. High DP/CP ratio. 

 

CONCLUSION: 

Microencapsulation is a technique for preserving the quality of sensitive chemicals as well as for developing 

new and valuable materials. Microencapsulation is the process of encasing micron-sized particles in a 

polymeric shell. The Importance of Microencapsulation for Sustained or Prolonged Drug Release in Masking 

Drug Tests and Odors the Importance of Microencapsulation for Sustained or Prolonged Drug Release in 

Masking Drug Tests and Odors Changing the condition of a liquid to that of a free-flowing liquid Light, 

oxygen, and moisture-sensitive drugs are easily stabilized. Microencapsulation is employed in a wide range 

of industries. It is used in cell immobilization, beverage manufacturing, molecule protection from other 

compounds, medication delivery, food, agricultural, and environmental quality and safety, medicines, and 

other fields. 
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