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Microcapsules  

• What is Microcapsule ? 

• Polychrom’s Microcapsule 

• Specification of Microcapsule 

• Bioherb ®  Function and mechanism. 

• Silver master ®  

 

? ㎛  

Encapsulations Research  
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Functions of Microcapsules 

1. Liquid to Solid 

2. Change of Weight or Volume 

3. Decrease of Volatility (휘발성) 

4. Controlled Release (Shell) 

5. Separation of Reactive Components (반응안정성) 

6. Finely Divided Form (작은단위) 
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Microcapsule 

Application 

•Application Parts 

Softener 

Microcapsule 

(Bioberb)  

Thermochromic 

Microcapsule 

Silver Nano Coated 

Microcapsule 

Photochromic 

Microcapsule 

Vitamin 

Microcapsule 

Perfume 

(AromaBall) 
Microcapsule 

antibiotics 

(SF-Ball) 
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Simple Type 
Multi-Core Type 

or 
Multi Nucleus Type 

Multi-Wall 
Cluster M/C Type 

Various structures of  Microcapsules 
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Various types of Micro-capsules 

Heat Resistance type 

Slow release type( Controlled Capsule).  

General type 

Polychrom’s Microcapsule. 

TGA  DATA 
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Comparison SEM  

Bad Good 

Made by Polychrom Other company 
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Checking method of perfume quantity 

and quality 

• Appearance : microscope, SEM, sense test 

• Color : sense test 

• Odor : sense test   

• pH : pH mater 

• Solid content : dry oven (105℃ 2hr).  

• Particle distribution : Particle analyzer.  

• Storage stability 

• Mesh test : mesh diameter - 30mm, 15g capsule liq./1500g Water 

• Spectroscope 

• SEM picture 

 



Processing chart of Polychrom 

M/C (MicroCapsule) Process 
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Dispersion Wall Formation Hardening 

마이크로캡슐 화 공정 

In-situ method 

General scheme of Microcapsulation 
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Aromaball ®   

Perfume Microcapsule 
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Compatibility with Organic Surfactants 
and  

System Components. 

• Aromaball ®  (perfume microcapsule) is easily blended 

with most anionic surfactants and non-ionic surfactant.  

 

• But, Aromaball ®  is trouble with Cationic surfactant 

because Aromaball ®  is in anionic liquid condition.   

 

• Careful use Aromaball ®  with Cationic surfactant.  
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Components ratio in Microcapsule slurry 

Water : 

 68 ~ 70% 

Microcapsule particle : 30~32% 

Perfume Oil  : 25.0% 

Wall Polymer : 2.5~3.0% 

Surfactant + Auxiliary : 2.0~2.5% 

Perfume Oil 

Polymer Wall 
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Application product by L Company  

An exclusive fiber softener with fragrance  

that remains for a long time  

The fragrances are contained in micro-capsules, 
which makes the perfume last longer, and after each wash bacteria and 

odor are removed and clothes become more hygenic and smell great.  

L Campnay was using 0.3% of 
Polychrom perfume microcapsule in 
its product.  

Microcapsule contained 

Softener 
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Specification of  Polychrom’s Microcapsule in 

 L  _  company 

Appearance  Slight Yellow white 

liquid  

Classification  Violet Flower 

Perfume Oil  

pH 6.3  

Viscosity(24℃) 202± 5cps  

Specific gravity  1.01  

Non-Volatile Matter  30.2%  

Mean Particle Size  2.56 ㎛  

Mesh Test 
(mesh diameter : 30mm, 

15g capsule liq./1500g Water)  

11.0 sec  

Capsule Wall Type  Melamine  

Harmful Alcohol  Not Use  

Flammable  None  

Particle size distribution 
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UNILEVER Project 

• VIETNAM 

• INDONESIA 

• THAILAND 

 

 

• INDIA 

• CHINA    ETC. 

• Three Perfume 

 

• Softener 
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Mixing Process for Softener 

CAS No; 91995-81-2  

Microcapsule 

+ 

Water 

[ 1 : 25~40 ] 

200 mesh filter 
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SEM 

Microcapsules on fabric 
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Perfume Microcapsule 

Rubbing 

Before After 

Application field : Textile, Coating, Plastic Injection, Paint, Binder… 



22 

Textile process 
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Formaldehyde content test 

Peach Microcapsule Slurry 0.1%Washing : 7ppm 

Test Method : KS K 0611 

Oko-Tex standard 100 

Formaldehyde content  test:  

baby Skin 

contact 

decoration 

Formaldehyde 

(ppm) 

20 75 300 

Microcapsule treated fabric 
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BioHerb®  
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BioHerb Functionality 

Aroma, Antibacterial Activity, Insect Resistance 

 
 BioHerb®  

Prevent static 
electricity 

 

 
Rinse effect 

Aroma after 5 washes 

Repel ticks 

Antibacterial 

Activity :99.9% 
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BioHerb®  

BioHerb®  is used at Home in case of 

Laundry and rinse process.  

 

 

• Perfume effect (향기유지) 

• Rinse effect(유연기능) 

•Vitamin E effect(기능성 ) 

• Antibacteria effect(항균) 

• Insect resistance effect (방충) 
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Contents of BioHerb®  

1) AromaBall (Perfume Microcapsule)  
2) SF-Ball (AntiBiotic Microcapsule) 
3) HunterBall (Insect Resistance Microcapsule) 
4) BioBall (Vitamin-E Microcapsule) 

 1. Parts of Microcapsule  

 2. Silicone Softener      

BioHerb®  

 3. Auxiliary : deformer, surfactant, dyes, 

Thickener…        



28 

Aroma Ball SF-Ball Hunter Ball 
BioBall 

Vitamin E Ac 

Classification Perfume M/C 
Antibiotic 

M/C 
Insect Resistance M/C Vitamin M/C 

   M/C 

Wall Type 
Melamine copolymer 

Functionality Aromatheraphy Antibiotics 
Resistance of the 

ticks(mites) 
Moisture in skin 

Main ingredient Aroma oil 
Antibiotic 

agent 

Natural material 

( extracts of 

chrysanthemum ) 

Vitamin E 

acetate 

Characteristics of Microcapsule in BioHerb®   
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Example of washing process 
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Class Other general softener BioHerb®  Note 

Use example 
 45~60 ㎖/Water   60 liter 

standard 

45~50 ㎖/Water 

60 liter standard  

effect 
 Usually function as softener  

 

Fragrance by micro-  capsule and 

antibacterial 

 function beside  

 softness effect  

 Use harmless  high-

quality softener for  

 human body 

 

Difference with general fiber softener 
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The test result of ticks 
shows a repelling ratio 
of more than 99.9% 
respectively in the 
spread-checking 
method, infiltration-
checking method and 
test tube method.  

: FITI (Korea Fabric Inspection & Testing Institute) 

Test report of HunterBall 

Insects resistance 

test for ticks 
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Specification of BioHerb®   

pH 6.5 ~ 7.5 

Viscosity 80 ~ 150 cps 

Specific gravity 1.000 ± 0.03 

Non-Volatile Matter 7.0-9.0 % 

Harmful Alcohol Not Used 

Flammable  None 
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Silver Nano Microcapsule 

Silver Master 
®  
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Silver Nano Microcapsule 

• Polychrom developed an independence technology that can 

manufacture high-density silver nano particle by using 

a high-technology and developed Silver Master ®  by 

applying this to microcapsule. 

 

• Silver Master ®  is a product that can maintain the anti-

microbial capacity of silver for a long time and on a 

stable basis by impregnating silver-nano particle 

manufactured by using the nano particle technology to the 

external wall of microcapsule    
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Made in Polychrom 

SEM. Photographic. 

Silver nano particle coated -Wall Type 

Silver Nano Particle coated  Microcapsule 
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Structure of Silver Nano 

Microcapsule 

Core material (oil) 

Wall (polymer) 

Silver Nano Particle 

Silver Master®   
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Test Report of  Silver Master 

anti-microbial Capability 99.9 %  

Test of anti-microbial Capability 
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SGS Test Report of  Silver 

Master 

anti-microbial Capability 99.9 %  after  30 or 50 washes 

Test of anti-microbial Capability 
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Apply for World Patent (PCT) 

Silver-Nano Microcapsule 

은나노입자가 외벽에 함침된 기능성 마이크로
캡슐의 제조방법 

EP 1 458 472 
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Macrocapsules 

• Large size (1~ 10 mm) 

• Natural materials (ex; gelatin, Chitosan, Sodium 

Alginate….)    

• Water Base 

• For Cosmetic, Food, House care….. 
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Thermochromic Microcapsule 

Chameleon T Series 
®  

Color-change by Temperature. 
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 Thermochromic Type 

• Reversible Type : Microcapsule 

  Temp Range : 0℃ ~ 65℃ 

 

(-10℃ ~ 70℃) 
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Colorless Capsule Colored Capsule 

Cooling Heating 

• Principle  of   Thermochromic Microcapsule 

Wall ( ex; Melamine ) 

Electron 

Acceptor 

Electron Doner 
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Thermochromism 

 Indicating  Label for Food. 

 Temperature Indicator 

 Injection (PP, PE…)  

Application field for Themochromic M/C. 

Heat 

http://news.empas.com/show.tsp/20031102n00464/
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Practical applications for thermochromatic inks.  

Thermochromics: Temperature-sensitive inks 

Heating Cooling 

Temperature-Indicating Labels 

Application field for Themochromic M/C. 

 For MICROWAVE PACKING LABEL 
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What is Strong (Polychrom M/C) ? 

• Process of 

Microcapsule Powder 

•Spray Drying Process 
Agglomerated Particle  

•Chemical Drying Process 

Fine Particle 
<Polychrom method> 

<Other company’s method> 
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Compare Spray method with 

Chemical method 

•Spray Drying Process 

•Chemical  Drying Process 
 fine Particle 

  => Good for Ink 

Cluster Particle 
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Before After 

Old New 

TEMP (℃) 
Heat 14.8~22.0 [7.2] 18.0~22.4 [ 4.4] 

Cool 14.5~12.8 [1.7] 19.5~16.0 [3.5] 

Before After 

Old New 

TEMP (℃) 
Heat 25.3~28.2 [2.9] 27.0~28.5 [1.5] 

Cool 25.2~22.2 [3.0] 26.8~25.0 [1.8] 

Magenta 22 

Red 28 

→ Heating range gab is short, And Cooling ending point high  

→ Heating range gab is short, And Cooling ending point high  

* Advance  for CTP series  
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* Advance  for CTP series  

Black Vermilion TurquoiseBlue FastBlue 일
광
견
뢰
도 Matsui Poly NT Matsui Poly NT Matsui Poly NT Matsui Poly NT 

30.0~34.5 

32.0~22.0 

30.8~34.3 

31.3~27.0 

28.0~31.5 

28.0~22.5 

30.5~33.5 

30.5~25.5 

30.2~34.0 

32.4~24.0 

29.8~33.9 

30.0~26.0 

30.5~40.0 

29.0~26.0 

30.5~34.2 

31.5~26.0 

0 

1 

2 

3 

4 

→Color and Temp. Range compare with  Matsui  
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Black 70 *C,  Dark Blue 70*C 

* APPLICATION using  CTP series  

Application : Instant Food, Cup Noodle, Fast Food, Retort Food   
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Black 70 *C,  Dark Blue 70*C 

* APPLICATION using  CTP series  

Application : Instant Food, Cup Noodle, Fast Food, Retort Food   
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* Advance    CTP series  
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APPLICATION  using CTP 

Red 28 
      ↑     Changed color Magic Rose   (Color to Colorless)  

They make from White Rose to Color Rose  using CTP Powder. 

Temperature 18*C  22*C  25*C  28*C  

UVC  Red, Blue, Violet 

 ↑ England,   Baby too heat in Body, Cloth to changed color.   

    Color to colorless 

37/38*C    Blue to white 

Patent : $21,500,000  Sell to Company (name is Quality Work Ware 4 U) 
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Black 33*C 

* APPLICATION using  CTP series  
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Black 45*C 

* APPLICATION using  CTP series  



Photochromic 

Dyes 

Photochromic dyes and Application 
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What is Photochromism ? 

A B 

Photochromism is the process of inducing color changes 

in medium by incident electromagnetic radiation. 
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The Basic mechanism of Photochromic Dye 

Spiro-oxazine Family 

Ring Opening  Ring Closing 
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Spiropyran 

Spyro-oxazine 

recording material 

copying material color imaging 

optical switch optical information storage 

optoelectronic systems 
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Color 
Product 

name 
MP(℃) 

LD50 

(mg/kg) 
Solvent Application 

Blue 

PolyShine 

Blue-I 
260 

>2,000 

Toluene, THF, 

Acetone, EtOAc, 

Methanol etc. 

PP, PE, PVC, 

Rubbers etc. 

PolyShine 

Blue-N 
140 

Red 
PolyShine 

Red 
220 

Violet 

PolyShine 

Violet-M 
195 

PolyShine 

Violet-P 
242 

Yellow 
PolyShine 

Yellow 
165 

• Features 

- High temp. stability 

- Stable in water base media 

   and oil base media 

-Use:  

  Injection(PP, PE, PVC etc.)  

  textile printing, film coating,    

  cosmetics,  etc. 

• Characteristics 
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Color changing peak (Before / After) 

Polyshine Blue-I
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Application field  

• Printing 

• Plastic Field (PP, PE, 

PVC, PU….) 

• Lens : Sun Glass 

• Fabric 

• Chameleon Fiber 

• Inks 
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Silk Screen Printing 

UV exposure  

color-changing T-shirt 
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→ Tattoo ink (Sticker)  using UVC  

* APPLICATION  for UVC series  
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→ Clay    using UVC  

* APPLICATION  for UVC series  
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http://www.polychrom.co.kr 

E-mail: pjy@polychrom.co.kr 

THANK  YOU  for  LISTEN !!! 


