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Why do we need encapsulation technology?

Herbs
(e.g. Black Galingale, Centella asiatica) 

Drugs
(e.g., cisplatin, doxorubicin)

Biopharmaceutics
(e.g., DNA, mRNA, siRNA, protein)

• Low water solubility
• Degradation extreme conditions 

during digestion/injection (pH 
changes and gastric acids)

• Some not specific tissue sites or 
cells

Active compounds

Advantages : Advantages : 

Limitations : Limitations : Limitations :

•  Low water solubility
• High volatility
• Poor stability and bioavailability
• Susceptible to oxidation
• Undesirable taste and flavor

• Low stability in vivo 
• Rapid extracellular host clearance
• Poor penetrate cell membranes 

due to due to the negative charge, 
high molecular mass, and 
hydrophilicity

mechanism of action and high 
specificity

therapize and treatment for illness

Advantages : 

therapize and treatment for illness



Advantages of encapsulation technology

Herbs

Chemical drugs

Biopharmaceutics

Active 
compounds

Lipid nanoparticles

Enhance skin 

penetration 

Prolong action (Controlled and sustained 

release)

Reduced incompatibility 

(polarity)

Masking odor (smelly 

substances)

Enhance stability of active substance  

(sensitive compound, easy to be oxidized)

Encapsulation technology

Metal nanoparticle
Non-metallic 
nanoparticles

Polymeric 
nanoparticles

Enclosing of active 
components inside 
nanometer-sized 
shells or capsules

Nanocarriers



Silver nanoparticle

Approaches to deliver active ingredients: Nanocarriers    

Gold nanoparticle

Liposomes

Nanocarriers 

Lipid 
nanoparticles

Metallic
nanoparticles

Non-metalic 
nanoparticles

Nanosphere

Nanocapsules

Nanodrimers

Nanogels

Polymeric 
nanoparticles

• Nanovesicles: 
liposomes, 
transethosome

• Nanoemulsion
• Partculates: SLNs, NLCs

Sulfur 
nanoparticles

Carbon 
nanotubes

Quantum dot



Our works

Herbs
(e.g. Black Galingale, Centella asiatica) 

Drugs
(e.g., cisplatin, doxorubicin)

Biopharmaceutics
(e.g., mRNA, peptide)

Active compounds Platforms

Lipid 
nanoparticles

Liposome

Nanoemulsion

Fullerene lipidal

Applications

2. Cosmetics

3. Food 
supplements

1. Vaccine delivery



Our works

Herbs
(e.g., circumin, Y, Z)

Drugs
(e.g., cisplatin, doxorubicin)

Biopharmaceutics
(e.g., mRNA, peptide)

Active compounds Platforms

Lipid 
nanoparticles

Liposome

Nanoemulsion

Fullerene lipidal

Applications

2. Cosmetics

3. Food 
supplements

1. Vaccine delivery



Cosmetics : Transdermal

Barriers to transdermal drug delivery

• Complex, multilayered structure
• Small pore size
• Highly hydrophobic outer layer
• Relatively hydrophilic inner layer

Limited Permeability
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Stimuli

Anti-ageing

Anti-inflammation

Reduced senescent cells

Reduced DNA damage
PM 2.5

Reconstructed skin model

Thai medicinal herb



PRODUCTS: Black Ginger (BG)-139

3D full-thickness skin tissue model

. 

Black Ginger (BG)-
139

Powerful anti aging active ingredient from Thai black ginger



PRODUCTS: B-Gold formula for anti-aging product



B-Gold

B-Gold

Ex. vivo model efficacy evaluation

PRODUCTS: B-Gold formula for anti-aging product

+30%

+250%

B-gold formula

Enhanced collagen production

Improved elastin synthesis



(Nano-BG139=0.2%w/w;N=30;before/after measurement) 28 days

Enhanced skin hydration

Provided a firmer and more elastic and younger skin  

skin 

 Provided a smoother skin 

 Displayed anti-wrinkle effects

Clinical efficacy evaluation

Passed skin irritation in 

subjects (Female 30 + 

male 2)

Clinical Irritation test

PRODUCTS: B-Gold formula for anti-aging product

B-gold formula

B-gold formula



BG nanoemulsion

• Enhanced VEGF expression in cells.

• Decreased inflammatory cytokine 
IL15 production in cells.

• Decreased 5-α reductase 
expression with similar activity to 
Finasteride.

Mechanisms of action

PRODUCTS: B-Gold formula for anti-hairloss product



In vivo efficacy evaluation

BG nanoemulsion

• BG nanoemulsion induces hair growth by increase hair length and hair thickness 

• in C57BL/6NJcl mice and its ability was more potent than MND.

Research Team: Dr. Mattaka Khongkow, Dr. Udom Asavapirom, Miss Jaruwan 
Joothamongkhon and Dr. Prinana Punnakitilashem (Siriraj Hospital) 

PRODUCTS: B-Gold formula for anti-hairloss product



Litsea Glutinosa & Centella Asiatica
Thai local wisdom is a knowledge and application which has evolved and been passed down through the 
generations.  

The leaves of Litsea glutinosa  have been used as a hair cleaner 
shampoo hair tonic and Centella asiatica have been used as 
wound healing agent since ancient times in Thailand.

FormulationAspect

Application

► Yellow brown paste

► Can be added to a formulation at <40˚C
► Easy to incorporate
► disperse in water

► Hair Tonic
► Hair Shampoo
► Hair Conditioner
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Minoxidil

Mucilage Extract

Blank_Liponiosome

MU_Liponiosome

 MU liponiosome enhance cell proliferation better than Minoxidil.
 MU liponiosome increase the hair growth-promoting effect by 15%.
 CA particle has anti-inflammatory than CA extract by decreasing NO production of 15%.

HAIR GROWTH ANTI INFLAMATORY
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MU = Mucilage from the leaves of Litsea glutinosa
CA = Centella asiatica

► pH 4-7
► Recommended dose: 1-5%

Nanoparticles



Litsea glutinosa & Centella asiatica Nanoparticles
Clinical efficacy testing: (Population: 25 person: Male 12, Female 13, mean ages: 

43 years having chronic hair loss, androgenic alopecia types)

- 2% Litzella is able to significantly increase the hair density after 12 weeks of application

- Hair density is increased by 3-5 follicles/cm3 (equal to 5-8% enhancement, p<0.01) 

after 12 weeks of application, when compared to baseline.

- 65% of tested population displays hair density improvement

Videomicroscopy

Before After 12 weeks



Herbal Nanolipoidal Carrier
CENTELLA
▪ Anti-oxidant activity
▪ Anti-inflammatory
▪ Anti-hyaluronidase activity

▪  Vasoactive effect

Alpha-mangostin

CLOVE OIL

▪ Improve skin health
▪ Anti-inflammatory
▪ Anti-acnes

▪ Prevent hypertension
▪ Anti-microbial activity
▪ Anti-cancer

▪ Broad-spectrum antimicrobial
▪ Contains insect repellant, antiparasitic
▪ Provides powerful antioxidant protection

INCI (Active) ► Centella asiatica
► Garcinia mangostana
► Syzygium aromaticum

Formulation

Aspect

Application

► Skin Care
(Cream, Serum. Lotion. 
Toner)

► Can be added to a formulation at <40˚C
► Easy to incorporate
► Disperse in aqueous phase
► pH 5-7
► Recommended dose 2-20%

► White opaque colloidal



Herbal Nanolipoidal Carrier
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►

►

►

►

►

Physical properties

Transfersome

Centella Asiatica

CA-liponiosome

Particles Size (nm) Pdl

2.0% Centella Asiatica (CA) 80 - 150 0.15 – 0.18

Centella asiatica Nanoparticles
Centella Asiatica
• Enhance human dermal 

fibroblasts growth

• Reduce inflammation

• Inhibit inflammation by 
decreasing TNF- induced 
IFN- production

• Promote wound healing



Centella asiatica Nanoparticles
Wound healing activity



Plai & Turmeric loaded NLC

PlaiTurmeric

Aspect ► White opaque colloidal

Formulation ► Added to a formulation at <40˚C
► Soluble in water
► Recommended dose: 5 – 20%

Application ► Skin Care (Cream, Serum. Lotion)

NLC = 
Nanostructured Lipid 
Carrier

Tumeric (Curcuma longa L.) and Plai 
(Zingiber cassumunar Roxb.) are widely 
recognized and well-accepted in local wisdom 
of traditional Thai massage because both of 
these herbs have essential oil that can 
reduces pain, inflammation and stiffness.

Particle Size (nm) pH

Plai & Turmeric loaded NLC 85 - 100 5 - 7

100nm

Anti-inflammatory

 Plai&Tumeric NLC have anti-inflammatory efficacy as well as 
Diclofinac at 1 mg/ml

 Plai&Tumeric NLC can penetrate deeper than essential oil 60%

Skin penetration



Our works

Herbs
(e.g., circumin, Y, Z)

Drugs
(e.g., cisplatin, doxorubicin)

Biopharmaceutics
(e.g., mRNA, peptide)

Active compounds Platforms

Lipid 
nanoparticles

Liposome

Nanoemulsion

Fullerene lipidal

Applications

2. Cosmetics

3. Food 
supplements

1. Vaccine delivery



Oral deliver system

Four main challenges to address

→

→
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Nanocarriers for oral delivery
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Lipid based Nanocarriers for oral delivery

Liposome

•
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Mucoadhesive Nanocarriers for oral delivery
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Ref:. World J. Pharm. Res, 7, pp.475-

495.

Active Ingredients 

80% ถูกท ำลำยที่
กระเพำะอำหำร 

(pH 1-2.5)

ร่ำงกำยน ำไปใช้ 20%

Nanocarriers

H+

H+

H+

H+

ร่ำงกำยน ำไปใช้

60-80%

34



Nanocarrier

Active ingredients

Stability testing in GI track Intestinal Permeation 

study in CaCO2 model

Product Formulation & Stability Testing  

Physiochemical characterizations

Stability testing 

(Physical & Chemical)

Conceptual design of nanocarriers using as functional ingredients

Herbs

Biopharmaceutics

Chemical drugs

35

Nutraceuticals

In vitro Intestinal toxicity  using 3D-intestinal 

model , Efficacy testing

In vivo toxicity, Pharmcokinetic/ 

bioavailability, tissue distribution study, 
efficacy based on intended functional use.

Phase I clinical trial (Functional claim)





PRODUCTS: Black Ginger (BG)-139

3D full-thickness skin tissue model

. 

Black Ginger (BG)-139

Powerful anti aging active ingredient from Thai black ginger

Nutraceuticals CosmeceuticalsStandardized extracts



PRODUCTS: Nano-BG nutraceutical formula

Liposomal formulation



PRODUCTS: Nano-BG nutraceutical formula

3D intestinal absorption

+40%

Significantly improved intestinal absorptionNon-toxic to the intestinal organoids 
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PRODUCTS: Nano-BG nutraceutical formula

Enhanced anti-adipogenesis activity

-40%
-50%

Reduced lipid accumulation and inhibited triglyceride production 



ประโยชนข์องถ่ังเช่า

สารส าคัญภายในถ่ังเช่า

➢ เพิม่ปริมาณการไหลเวียนเลือดเข้าสู่ปอดและหวัใจ
➢ ป้องกันการอุดตันเส้นเลือดหวัใจ 
➢ บรรเทาอาการหวัใจเต้นผิดจังหวะ 
➢ บรรเทาอาการปวดกล้ามเนือ้หวัใจ 

➢ Cordycepin
➢ Adenoside
➢ Polysaccharides: Beta-glucan
➢ Ergosteral

“ถ่ังเช่า” หรือ “หญ้าหนอน” เป็น
สมุนไพรจนีเกิดจากตัวหนอนผีเสือ้ทีอ่ยู่ภายใน
ดนิถูกสปอรข์องเหด็รามาเกาะอาศัยเป็นปรสิต 
และเจริญเตบิโตกลายเป็นเส้นใยงอกออกมาทาง
ส่วนหัวของตัวหนอน

CordycepNanoparticles (NANO-Sorb)

41

ดร. คทาวุฒิ นามดี และทีมวิจัย

เวชศาสตร์นาโน



Limitations 
Conventional herbal product

- Dried herbal 
- Crude extract 
- Extracted herbal 

Limitation of herbal medicine

- คุณภาพ Control ไม่ได้
- Stability ของสารส าคัญไม่ดี
- High dose usage
- Less absorption 

CordycepNanoparticles (NANO-Sorb)

42

Nanoencapsulation

(N
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rb
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• Oral administration   
 - Stability in the gastrointestinal tract
 - Increase absorption
 - High efficiency  
 

Extract
Dried

CordycepNanoparticles (NANO-Sorb)

43

In vitro Caco2 model



เทคโนโลยี
ไมโครบีดส์กัก

เก็บ

อนุภาคนาโนและไมโครบดีส์กักเก็บสารสกัดกระเทียม

เทคโนโลยีลดขนำด
อนุภำค

อนุภำคนำโนกักเก็บ
สำรสกัดกระเทียม

ไมโครบดีส์กักเก็บ
สำรสกัดกระเทียม

ภำพแสดง ลักษณะของอนุภำคนำโนกักเก็บสำรสกัดกระเทียม (ซ้ำย) และ ผล

ควำมคงตัว (ขวำ) ของอนุภำคนำโนกักเก็บสำรสกัดกระเทียม 

100 nm

ภำพแสดง ลักษณะกำรสลำยตัวของไมโครบีดในสภำวะจ ำลองกำรย่อยใน

ทำงเดินอำหำร; (ก) ก่อนกำรย่อย; (ข) กำรย่อยในกระเพำะอำหำรชั่วโมงที่ 1; 

(ค) กำรย่อยในกระเพำะอำหำรชั่วโมงที่ 2; (ง); กำรย่อยในล ำไส้ชั่วโมงที่ 2 (จ); 

กำรย่อยในกระเพำะอำหำรชั่วโมงที่ 3 และ (ฉ) กำรย่อยในกระเพำะอำหำร

ชั่วโมงที่ 4

อนุภาคนาโนกักเก็บสารสกัดกระเทียมไม่เป็นพิษต่อเซลล์ผิวหนัง มีฤทธิต้์าน
การอักเสบ และมีฤทธิย์ับยั้งการเพ่ิมจ านวนของเซลล์มะเร็ง

ดร. ณัฎฐิกา แสงกฤช และทีมวิจัยเวชศาสตร์นาโน

ศูนย์นำโนเทคโนโลยีแห่งชำติ (นำโนเทค)

ส ำนักงำนพัฒนำวิทยำศำสตร์และเทคโนโลยีแห่งชำติ 44



• Lipid nanoparticles with calcium phosphate shell 
• Simple emulsification technique and wates free 

synthesis 
• Encapsulation of vitamin D inside lipid core, protected 

vitamin D  from hydrolysis
• Providing both calcium and vitamin D essential for a 

bone supplement
• Long stability of nanoparticles and vitamin D, 

suitable to add in functional drink and beverage

อนุภาคนาโนวิตามนิดี และแคลเซี่ยม

ดร. สุวิมล บุญรังสิมันต์ และทีมวิจัยเวชศาสตร์นาโน

ศูนย์นำโนเทคโนโลยีแห่งชำติ (นำโนเทค)

ส ำนักงำนพัฒนำวิทยำศำสตร์และเทคโนโลยีแห่งชำติ 



Essential oils 

Thymus vulgaris L.

Cinnamon zeylanicum

Origanum vulgare L.

Stability in GI tract pH 2

Minimum Bactericidal 
Concentration(MBC)

• 0.1%
• 0.05%
• 0.025%
• 0.01%

Essential oil - bilesalt based Nanoparticles (Prebiotics)


46



LAB

MEMBERS

Dr. Nattika Saengkrit

Dr. Katawut Namdee

Jakarwan Yostawonkul

NanoMedicine and Veterinary (NMV)

Laboratory

Dr. Sarunya Punpee

“The Future belongs to the Integrators.”
-Educator Ernest Boyer

Dr. Mattaka Khongkow

Dr. Suwimon Boonrangsimon

Dr. Kanokwan Sansanaphongpricha

Dr. Uracha Raktanonchai

Dr. Paweena Dana

Dr. Prattana Tanyapanyachon

Dr. Udom Asawapirom
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Zingiber

curcumin

Nanoparticles

www.ofezsoft.com

Zingiber cassumunar

• Anti-inflammation

• Enhanced collagen 
production

• Anti-oxidation

Curcumin

• Anti-inflammation

• Inhibition of  UV 
induced inflammation 
and skin ageing

• Anti-oxidation

Zingiber and curcumin Nanoparticles



Wound healingZingiber and curcumin Nanoparticles
Collagen production



Andrographolide from Andrographis paniculata

www.ofezsoft.com

Andrographis paniculata

Medicinal herb 

• Anti-inflammation

• Immune booster

• Fever and cough relief

Andrographis Nanoparticles

Nanoparticles
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