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WHY MICROENCAPSULATE ? 

¶ Isolation of Active Ingredient From  

External Environment 

¶ Controlled Delivery of Active in the  

Process 

¶ Time Delayed Release of Active 

¶ Taste Masking , Moisture Protection 

¶ Avoid Ingredient  Cross-Reaction  



 
 

MICROENCAPSULATION  
METHODS 

¶ Microencapsulation in Aqueous  

Media, Advanced Coacervation 

¶ Microencapsulation Using Hot Melt 

With Fats/Waxes 

¶ Microencapsulation With Hot Melt + Flash  

Freeze Zone, Locks in Capsule Size  

¶ Microencapsulation For Volatile Liquids  



 
 

COMMON EXAMPLES 

¶ Regulate Release Over Time       Å ContacTM 

¶ Isolate an Active Until Triggered      Å Carbonless Paper 

¶ Increase Efficiency of Use        Å Drugs 

¶ Reduce Handling/environmental Hazards    Å Pesticides 

¶ Increase Size          Å Seeds 

¶ Increase Shelf Life         Å Vitamins In Foods 

¶ Mask Taste/odor         Å Warfarin 

¶ Convert a Liquid/gas Into a Solid     Å Kitty Litter 

Controlled Release Microencapsulation 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

RELEASE MECHANISMS 

Diffusion 

Mechanical: Pressure, Ultrasonic 

Temperature 

pH 

Enzymatic 

Light/ Radiation 

RATE CONTROL FACTORS 

Shell Material and Integrity 

Shell Thickness and the Use of Multiple Shell Layering 

Capsule Size 

Host Material Interaction 

Controlled Release Microencapsulation  



 
 
 
 
 
 
 



 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 

 

Shockwave vs. Conventional  

Methods of Microencapsulation 

¶ Coacervation Requires Extensive Period of Agitation  
and Has Problems in Size Control 

¶ Interfacial Polymerization Requires Use of Solvents  
and Suffers Inability in Shell Thickness Control 

¶ Wurster, and Fluid Bed Process Forms Agglomerated  
Large Size Particles With Shell Interface Weakness 

¶ Centrifugal Encapsulation Is for Large Particulates  
Only 

¶ Spray Drying Can Burn Out Shell and Lead to  
Reduced Yields, Subjects Active to Intense Heat 



 
 

PROCESS      CORE  MATERIAL     SIZE  

COACERVATION     SOLIDS/LIQUIDS      10 -500 

INTERFACIAL ADDITION  SOLIDS/LIQUIDS      5 -2000 
AND CONDENSATION 

AIR SUSPENSION    SOLIDS        50 -5000 

CENTRIFUGAL EXTRUSION SOLIDS/LIQUIDS      250 -3000 

SPRAY DRYING     SOLIDS/LIQUIDS      5 -500 

PAN COATING     SOLIDS        500 -5000 

SHOCKWAVE      SOLIDS/LIQUIDS/GASES   0.1 -800 

Microencapsulation : Process Limits 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

MICROCAPSULE CONSTRUCTS 
 
¶ Reservoir Microcapsules: Single shell 

Typical load is 70% core,30% shell 

¶ Micro-Sponge Microcapsules: Typical load 20% Core  

Short shelf life 

¶ Multi-Core Microcapsules: Capsule inside of Capsule 

¶ Multi-Shell Microcapsules: Multiple shell layers 

¶ Seeded Microcapsules: Shell has seeds imbedded  

¶ Liquid-Trap Microcapsules: Liquids entrapped 

in wax substrate 

¶ Absorbent Microcapsule: Drug is absorbed onto 

particle and then coated. Very narrow particle size 



 
 

 
 
 
 

 
 
 
 
 
 
 
 
 



 
 
 
 
 
 
 
 

 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

SEEDED MICROCAPSULE 

PROPERTIES 

¶ Imbedded Seeds 

¶ Protruding Seeds 

¶ Increased Strength  

to Capsule 

¶ Increased  

Flowability 

¶ Multi-stage Release 

¶ Tablet Survivability 

¶ Typical Core = 70% 

¶ Typical Shell = 25% 

¶ Typical Seed = 5 % 

¶ Seeds Are: Excipients, 

Functional Ingredients, 

or Even Smaller  

Microcapsules 



 
 

TASTE  MASKING 

¶ Microcapsule Using Double Shell System 

¶ Core Content Range: 50-80% 

¶ Shell Choices: Veg-wax,starch 

¶ Microcapsule Construction: Multi-shell or  

Seeded for Tableting 

¶ Taste Disguising Agents Added to Shell 



 
 
 
 

Microencapsulation Technology 

Microencapsulation Process 

¶ Patent Pending Process 

¶ Highly Efficient and Cost Effective 

¶ Ability to Encapsulate Difficult Compounds 

¶ Encapsulates Liquids, Solids and Gases 

¶ Uses ElectroStatic charges to fuse shell film onto  

active material 

¶ Narrow  Capsule Size Range and Shell Thickness  

Levels 

¶ 3-phase Methodology (Active, Shell, Solvent) 



 
 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

THEORY BEHIND MICRO-ENCAPSULATION 
TECHNOLOGY 

ÅCore material to be encapsulated is placed into a liquid   
carrier.  

ÅMix is subjected to Electrostatic charges 

ÅLoose shell material is forced around the core.  

ÅSurface tension on the core material increases and the 
shell layer  adheres.  

ÅThe core may be a solid, liquid, or gas 



 
 
 

 
 
 
 
 



 
 
 

 



 
 

M-Cap ADVANTAGES 

¶ Ability to Make Small Capsules, As Low As 10 Microns 

¶ Capsules Formed in a Liquid Media, Water or a Solvent and  
Then Can Be Stored in That Media 

¶ Core Contents As High As 80% 

¶ Multiple Shell Layering, Used to Cover Imperfections in a  
Single Shell Layer 

¶ Ability to Correct Mistakes, by Use of Re-cycling Techniques 

¶ Ability to Control Top Limit of Particle Size Via Re-cycling  
Techniques 

¶ High Number of Shell Materials Possible, Offering a Greater  
Variety of Choices 



 
 

M-CAP 1 ADVANTAGES 

¶ Coating Methodology Often Results in Very  

Dense Shell Structures, Offering a Slow  

Release Profile, a Better Barrier for the Shell  

Material and Extended Release Applications 

¶ Very Fast Encapsulation Process 

¶ Small Particle Sizes Possible 



 
 

M-Cap 2 PROCESS 
 DESCRIPTION 

¶ First Uses Shockwave Process to First 
Align the Polymorphic Structure of Coating 
Material 

¶ Then Uses Hot Melt Process to Coat a 
Solid Particle 



 
 

M-Cap 2 PROCESS 

¶ In this method of microencapsulation the coating  
material is first modified to provide a more stable  

barrier 

¶ The Beta-2 process uses electrolysis to alter the  
crystal alignment of the coating material, from an  

alpha to a beta state. This makes the material more  

oxidation and moisture resistant and narrows the  

melt profile. 

¶ Next the treated shell material is applied to a solid  
particle in a spray-on process similar to a fluid bed. 



 
 

Beta-Processing of Processing of Shell 

Improve The Shell Material to Provide a Superior and More StableCapsule Barrier 

ÅBETA-2 Appears to Instaneously Recrystallize  Shell Materials 

ÅBETA-2  Changes Crystalline Structure From a Random 
Pattern   (Alpha and Beta Forms) to the More Stable Linear (Beta Form) 

ÅAlters ñMouth Feelò 

ÅBETA-2 Reduces Micro-fissures in Shell Layer, Improving Shell 
Stability 

ÅBETA-2 May Narrow ,Melt Range of Melt Release 
Capsules 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Beta-2 Process 

Two in One Fat/Wax Coating Technique 

First: Modify the Coating Material   Second: Coat a Solid Particle 

ÅThe coating material is especially treated  

to reduce its permeability to moisture  

and oxidation penetration. 

Several FDA/FCC Coating Materials  

Available 

ÅVegetable Fat/Waxes 

ÅEthylcellulose 

ÅNitrocellulose 

ÅThe modified coating material is then applied  

to a solid particle in a quick special  

encapsulation technique. 

 Wax Before Beta/Micro-Fissures          Beta Treated Wax/More Stable 

ÅVariable Shell coating levels from 25-50% 

ÅTableting Formulations 

ÅResearch and testing services available 



 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 



 
 
 
 
 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Beta-2 ADVANTAGES 

¶ Ability to make small capsules, as low as 30 microns. 

¶ Capsules formed in a two part media, no solvent used so there  
is no extra drying step. 

¶ Core contents as high as 80% 

¶ Multiple shell layering, used to cover imperfections in a single 
shell layer 

¶ Used primarily with meltable shell materials 

¶ High number of shell materials possible, offering a greater  
variety of choices, and programmability for melt release  
properties 



 
 

 

M-Cap 3 PROCESS 

Uses Beta-2 Process to First Align the  
Polymorphic Crystal Structure of a Coating  
Material and Then Flash Freezes Coating to  

Lock In Capsule Size 



 
 

M-Cap 3 PROCESS 

¶ In this method of microencapsulation the coating  
materials is first modified to provide a more stable  

barrier using the Beta-2 process. 

¶ Next the treated shell material is applied to a solid  
particle in a spray-on process similar to a fluid bed,  

but the process employs cryogenic gases to flash  

freeze the capsules, to lock the capsules at small sizes  

and in spherical shapes. 



 
 

M-Cap 3 ADVANTAGES 

¶ Ability to make small capsules, as low as 10 microns. 

¶ Capsules formed in a two part media, no solvent used so there  
is no extra drying step. 

¶ Core contents as high as 80% 

¶ Multiple shell layering, used to cover imperfections in a single 
shell layer 

¶ Used primarily with meltable shell materials 

¶ High number of shell materials possible, offering a greater  
variety of choices, and programmability for melt release  
properties. 

¶ Spherical shapes offer more regular flowability and release  
character 



 
 

M-Cap 4 PROCESS 

Uses Beta-2 Process to First Align the  

Polymorphic Crystal Structure of a  

Coating Material While Imbedding a  

Liquid Droplet Within the Structure- 

Liquid Entrapment 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

FLAVOR  MICROENCAPSULATION 

¶ Uses Pressure to Defeat Volatility of  

Flavors, Fragrances During Microencapsulation 

¶ Does NOT Use Spray Drying 

¶ Flavor Key Notes Maintained 



 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 
 
 

 


