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Matrix structure for controlled
diffusion

Core Material

Encapsulated substance
needing protection
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Coating

Protective layer surrounding
the core

Microcapsules

Core-shell structure for
targeted release




Microencapsulation Advanatages
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10_. cControlled
Protection @O |‘—;j Release

Shielding from Releasing at specific
environmental factors conditions

Taste Masking

0@

Hiding unpleasant Enhancing ease of use
tastes

)

Targeted Delivery Enhanced Stability

Delivering to specific
sites

Extending shelf life
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Disadvantages of Microencapsulation PO

Www.snsgroups.com

haat

Release Rate ?
Variability @ H g/ Cost

Coating Defects [@O Complexity
Coating Material Scale-Up
Limitations Challenges
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Microcapsules vs. Microspheres
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Characteristic . . .
Structure Core Material Protection Release Production
Control
Micrﬂ[:apsules Core-shell Solid, liquid, or gas Better More precise More complex
Micmspheres Matrix Solid or liquid Less Less precise Simpler
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Microcapsules t @ Microspheres

Shape Diversity

Composition
Variety
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microencapsulation method
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Emulsion
Polymerization

Forms stable emulsions, good

for water-soluble materials, but

i requires careful control of .
sxtrusion reaction conditions. Coacervation

Simple process, good for
viscous materials, but
may produce larger

particles.

Forms microcapsules with
high core loading, but can
be complex to control.

Interfacial
Polymerization

Fluid Bed Coating

Provides uniform coating,
good for large-scale
production, but requires
specialized equipment.

Creates thin, uniform
coatings, but requires
immiscible liquids.

Spray Drying

Suitable for heat-stable

materials, cost-effective, Simple process, good for

but may result in irregular volatile solvents, but may
particle shapes. leave solvent residues.
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EMULSION POLYMERISATION PROCESS

1. Emulsification 2. Initiation 3. Polymerisation

-

* Growing

Monomer « Polymer -

@
g

Micelles with Monomer Initiator Radicals Polymer Chains Forming

Polymer Latex
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SPRAY DRYING PROCESS

www.snsgroups.com

\ - Hot Air

1. Atomisation

2. Drying == 3. Evaporation == 4. Collection
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@ Fluidization
@ Hot air is passed through a

perforated plate to fluidize
the particles.

@ Pharmaceuticals i
@ Food & ;{' ‘ol

Nutraceuticals .
@ Agriculture
@ Chemicals

L |

@ Sspraying

. @ Uniform Coatin R Y RS
} = g X ) o Vo &)
|

@ Efficient and Fast
@ Controlled Release
@ Improved Stability @ Agriculture @ Chemicals

Pharmaceuticals Food & Nutraceuticals
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SOLVENT EVAPORATION PROCESS
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Organic Phase Mixed @ Emulsification @ Solvent €) Microcapsule
. / Evaporation Formation
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Microencapsulation Application. wwwsnsgroups.com

Adhesives Cosmetics Agriculture
_ Catalysts released Fragrances released MNutrients released
Immediate Release for rapid bonding upon application gradually to plants Delayed Release

Q.

Food Industry Textiles Construction
Dyes released upon Flavors released Insect repellents Healing agents
pressure or heat upon consumption released over time released to repair
cracks
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Microencapsulation is a
process where tiny particles
or droplets are surrounded
by a coating to form small
capsules that release their

contents at controlled rates.

Microspheres /
Microcapsules /
Microparticles

Tiny particles surrounded by a
protective coating, 1 - 1000 pm . size

Microsphere

Food & Beverages
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' ENCAPSULATION |

SUMMARY

«” Controlled Release >< Costly Production
+” Improved Stability >< Complex Process

" Masking Taste/Odor >< Limited Shelf Life
«” Protection of Ingredients

s

MICRO- Spray Drying _-Th—
Coacervation \3/:23?)
Solvent Evaporation
Fluidized Bed Coating

Extrusion L]
@

Polymerisation Eﬁ
Applications

— |

© Pharmaceuticals

® Food & Beverages
® Agriculture
® Cosmetics
© Textiles & Materials

Textiles &
Materials

Cosmetics
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ASSESMENTS
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1.Microencapsulation is best defined as
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Microencapsulation Definition

Enclosing solids or liquids within a
coating.
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2.Taste masking is achieved mainly by
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Taste Masking Techniques

é Milling

000 .
004J Tablet Compression
O Granulation

{:ES) Microencapsulation
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The material to be encapsulated is called
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Components of a Core Structure 1|

WWwWw.snsgroups.com
Plasticizer
Enhances flexibility and

workability

@o Coating Material

Protects and insulates the

core
— Solvent
I Dissolves other substances
for mixing

3 Reduces surface tension for
better mixing
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& Advantages

@ Controlled Release
@ Protection of Ingredients
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