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Global

Customisation & individuality

Scalp care focus

Hair health & damage

Sustainability

Professional

APAC

ʾSkinification

ʾGreen

ʾAthleisure



How environmental factors affect our skin 
It goes under your skin 
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ʾInfraGuard / KeraGuard
ʾNatura -Tec Abysoft
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InfraGuard/KeraGuard

Powerful protection and repair for hair
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The Hair Paradox

Å │ꜟ◒▫♥כꜙ◐⌂ ╠⅛Ą

Å ꜟ◒▫♥כꜙ◐ ⅜ ™╒≥
╩╟╡ ╣╛∆ↄ∆╢ ⌐№╢

Å │ ▪Ⱶⱡ ╩
ꜟ◒▫♥כꜙ◐⁸╘√╢℮∆

─ │ ≢№╢⌐╙ ╦╠
∏ │ ╩ ∆╢Ąñhair 
pardadoxò
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Hair is Submitted to Regular Weathering

─ │ ☻♩꜠☻ ⌐╟╢♄ⱷכ☺≢№╢: 

Å ( , ♃Ᵽ◖─ ₁)

Å ⌂ ,כ꜡Ⱪ╢╟⌐כꜘ▬ꜝ♪ ,◓Ⱶfiכ◖) , , ) 

Å ⌂ (Ɽכⱴ╛Ⱪꜞכ♅) 

Å ☻♩꜠☻ ⌂ ,כ꜡Ⱪ╢╟⌐כꜘ▬ꜝ♪ ,◓Ⱶfiכ◖) )

Å ◦ꜗfiⱪכ╛◖fi♦▫◦ꜛ♫כ

Ą ⱨꜞכꜝ☺◌ꜟ≤ROS

Ą ─♃fiⱤ◒ ≤ ⅜ ↕╣≡ ↕╣╢

Ą ─

Ą ─ ≢№╢☺☻ꜟⱨ▫♪ ╩

Ą ─ ≤ ה
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Hair Weathering: Stress Factors that 

Damage the Hair
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The F-Layer (Fatty Layer)

Å ◖fi♦▫◦ꜛ♫כ≤⇔≡ ∆╢

Å ⌐ ⅎ⌂™╟℮⌐◐ꜙכ♥▫◒ꜟ╩◌Ᵽכ

Å ⱥ♩─ ⌐ כ◐ꜟ◦≥↕⅛╠ ╩ ⅎ╢

Å ⌐18-methyleicosanoic acid (18-MEA) ⅛╠
⌂╢

Weathering stress│ F-layer ╩

╡ ⅝ ─ ╩
⇔≡⇔╕℮Ą ─
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Hair Aging 

Hair aging =

Å ♃fiⱤ◒ ─ ≤

Å pigment ─

Ą ⅜╟╡ ⌐⌂╢Ą╟╡╙╤ↄ⁸ ™ ⁸ ⅜⌂™ ⌐⌂╢

⇔√ │╕∆╕∆ ⌐ ⌐⌂╢

Å ╛

Å UV ╛ (ⱨꜞכꜝ☺◌ꜟ─ )

Ą │ ⌐ ↕╣⁸ ↕╣⁸ ↕╣╢ ⅜№╢
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InfraGuard/KeraGuard

INCI ─ ♃▬ⱪ

Caesalpinia Spinosa Fruit Pod Extract / Caesalpinia Spinosa Fruit Extract 1.5%

Propylene Glycol 30%

Helianthus Annuus (Sunflower) Sprout Extract 0.39%

Sodium Benzoate 0.12%

Phenoxyethanol 1.0%

Water ad 100%

─ ♃▬ⱪ - InfraGuard/KeraGuard

◌◄◘ꜟⱧ♬▪☻Ⱨⱡ◘ ◄◐☻, PG, ⱥⱴ꞉ꜞ ◄◐☻, Na,  ⱨ▼ⱡ◐◦◄♃
ⱡכꜟ, 

2 ─ ♃▬ⱪ ⱴꜟ♩♦◐☻♩ꜞfi ╙№╡ - InfraGuard/ KeraGuard pwd

ⱴꜟ♩♦◐☻♩ꜞfi, , ◌◄◘ꜟⱧ♬▪☻Ⱨⱡ◘ ◄◐☻, ⱥⱴ꞉ꜞ ◄◐☻
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ⱥⱴ꞉ꜞ
ï◄Ⱡꜟ◑כ, , ─

Å ⱥⱴ꞉ꜞ│ ─ ╩ ⅝, Ɽ꞉כ
╛ ⅛↕╛ ⌂ , ⌐
∆╢ ≢№╢

Å ≢│ⱥⱴ꞉ꜞ│ ─ ≢№
╢

Å ▬fi◌ │ⱥⱴ꞉ꜞ─ │
⌂ ⌐ ⇔⁸ ─◄fiⱩ
꜠ⱶ⌐╙ ⇔√
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Sunflower Sprouts

Å │ ─ ⌐ ⌂ ≡─
╩ ╪≢™╢

Å │ ↕╣⌂™

Ÿ ⌐ ⅜ ↄ ≢ ⌐≤∫
≡

Ÿ │ ─ ( , ♄ⱷכ☺, 

, ⌂UV, ╛ ⌐ ∆
╢╙─)╩╙≈

Ÿ ◄◐☻≤⇔≡
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Tara Tannins, ⌐⅔↑╢Pro-Aging

⌐ ∆╢ ⌂

Å Caesalpinia spinosa (tara) │Ɑꜟכ─

▪fi♦☻ ⌐ ∆╢ ↕⌂
Leguminous ⱴⱷ ─

Å♃ꜝ♃fi♬fi│ ™ ╩ ≈
≢ ⌂ⱨꜞכꜝ☺◌ꜟ☻◌ⱬfi
╢№≢כꜗ☺

Å♃ꜝ♃fi♬fi│♃fiⱤ◒ ⌐ ⇔
≡ ╩ ∆╢↓≤⅜

Ą ─ ≤
Ą KeraGuard │ ≢ ⅝─№╢
╩ ╡ ∆ ↑≤⌂╢
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ⱦ♃ⱵfiC⌐ ™

KeraGuard ⅛≈ ↄⱨꜞכ
ꜝ☺◌ꜟ╩ ∆╢⁹∕╣╝ⅎ
KeraGuard│ ╟╡╙ ≢ⱦ
♃ⱵfiC≤╒╓ ─ ╩╙≈

S-605

= ⱨꜞכꜝ☺◌ꜟ╩ ∆╢
╩

Ą ™ │ ™ ⌐╙⅛⅛╦╠∏
ⱨꜞכꜝ☺◌ꜟ╩ ∆╢ ™ ╩╙≈

♦◙▬fi

KeraGuard (dry matter) ⅜ ⅛≈╟ↄ ╠╣≡
™╢ꜝ☺◌ꜟ≢№╢DPPH (diphenyl-picryl-

hydrazyl)╩ ↕∑╢ ╩

The anti-oxidant power of KeraGuard─
│Ⱨꜙ▪ⱦ♃ⱵfiC╩ⱬfi♅ⱴ⁸⇔≥◒כ ─
≤ ⇔√

Detection

Electron Spin Resonance (ESR) spectroscopy
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Hair

─ - ─

Å KeraGuard ( ≢0.5%, 2%⌐ )

Å Placebo (H2O)

☿♇♩▪♇ⱪ
Å ≤≤╙⌐10 ▬fi◐ꜙⱬכ◦ꜛfi
Å │2 ≢ ⇔√╙─≤⁸ │ ⌂⇔
Å UV (28,3 mW/cm2 UVA and 9,6 mW/cm2 UVB, 5 

min) 

─ⱷꜝ♬fi─Electron Spin Resonance (ESR)

☻Ɑ◒♩ꜟĄ 2≈─◦◓♫ꜟ─ ⅜♄ⱷכ☺─
≤⌂╢

UV☻♩꜠☻⅛╠─

Incubation in test 

product for 10 min

+ Washing - Washing

+ UVA / UVB + UVA / UVB

T0

T1
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UV☻♩꜠☻⅛╠─

KeraGuard│ ⌐UV

⅛╠─ ╩ ⇔ↄ
↕∑√⁹╕√⁸

KeraGuard│ ≢╙
╩ ∆╢⁹

S-706
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KeraGuard │ ─ ╩ ∆╢
♦◙▬fi

─┤↕╩ ─ ─Ⱬ▪◌ꜝכ≢

Hair serum + 0.5% KeraGuard, placebo

I. ≤ (3 / ) ╩2 ─◦Ⱶꜙ꜠כ◦ꜛfi

II.12 ─ ⁸ ≤⁸ ⌐108 ─UV ☻♩꜠☻╩ ╣≈≈15 ─ ⌂
╩◦Ⱶꜙ꜠כ◦ꜛfi

Ɽꜝⱷ0 :כ♃כ day 0 ⁸step I⁸II∕╣∙╣≢─ L* (Chromameter)

Application of test product 

+ washing

(6 times)

Application of test product

+ UV irradiation (108 h total)

(12 times)

Bleaching / dyeing

T0 T1 T2
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KeraGuard │ ─ ╩

⇔√ ≤ +UV ─

™∏╣─ ⌐⅔™≡╙ⱪ꜠☿
Ⱳ≤ ⇔≡0.5 % KeraGuard≢

⇔™Ⱬ▪◌ꜝכ ⅜
≢⅝√

S-677
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Ⱪꜞכ♅⇔√ ─

Ⱪꜞכ♅│ ─ꜟ◒▫♥כꜙ◐─ ≢⁸Ⱪꜞכ♅ ╩ ↕∑≡ ⌐╟∫≡ ╩
↕∑╢⁹

∕─╟℮⌂ ─ ⌐F-layer≤◔ꜝ♅fi◦☻♥▬fi ─ ⅜ ↕╣╢⁹◔ꜝ
♅fi ─☺☻ꜟⱨ▫♪ (-S-S-)╙╕√ ↕╣╢⁹ ≤⇔≡ ▬○fi≤─

─√╘⌐ïSH ⅜ ∂╢⁹

♄ⱷכ☺─ :

Cu(II)▬○fi⅜ⱨꜞכïSH ≤ ╩ ∆╢↓≤⅜≢⅝⁸Electron Spin Resonance 

(ESR)╩ ∂≡ ⅜ ≢№╢⁹ ─F-layer─♄ⱷכ☺⅜ ⅝ↄ⌂╢╒≥ ≤─
╩ ∆╢√╘⌐ⱨꜞכSH ⅜ ∆╢
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Ⱪꜞכ♅⇔√ ─

: ≢0.5 % ≤ 1 %┼ ⇔√
KeraGuard, control

♦◙▬fi:

Natural brown⌐Ⱪꜞכ♅⇔√ ╩
≢10 ▬fi◐ꜙⱬכ♩⇔≡ꜞfi☻

Ɽꜝⱷכ♃כ

Ⱬ▪♄ⱷכ☺ ( ─ , ESR)

KeraGuard│ ─Ⱪꜞכ♅─╟╢F-

layer─♄ⱷכ☺╩ ⇔ↄ ∆╢
╩ ⇔√⁹

S-705
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♄ⱷכ☺⅛╠─

ⱥ♩─♫♅ꜙꜝꜟ♄כ◒Ⱪꜝ►fi─

0.5 % KeraGuard Hair Serum, placebo

Å ╩ ⌐5 ⇔⁸30 ╩ ╖⁸ ™ ∆
Ą 2 ◘▬◒ꜟ

Å 8 cycles of heat damage induced with a flat iron ▪▬꜡fi
(Rowenta® for Elite model Look)≢200 ºC⁸1 ⁸ ⌐
30 ≤ ☻♥♇ⱪ≢8◘▬◒ꜟ ♄ⱷכ☺╩
↕∑√⁹

Ɽꜝⱷכ♃כ

Å ♄ⱷכ☺─ ™ ( ≢☻◐ꜗfi)

T0

T1

2 x pretreatment

/ 

☻♥♇ⱪ

8 x heat damage 

▪▬꜡fi
+ / 

☻♥♇ⱪ
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♄ⱷכ☺⅛╠─

⁸ⱪꜝ☿Ⱳ≢ ⇔√ ─
─ꜟ◒▫♥כꜙ◐ ⅜ꜞⱨ♩▪♇ⱪ
↕╣™ↄ≈⅛─ ≢│ ⅜╖╠
╣√⁹ │ ╡ ╣⁸◑◙◑◙⇔
√┼╡⅜ ⇔ ╘╢⁹

With 0.5% KeraGuard≢│◐ꜙכ

♥▫◒ꜟ⅜ ↕╣⁸ ╙
─ꜟ◒▫♥כꜙ◐ │ⱨꜝ♇♩⌂
╩ ∫≡™√⁹
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Anti-Pollution 

Hair : ⅛≈ ↕╣≡™⌂™ ─

: 0.5 % KeraGuard ⁸◖fi♩꜡כꜟ ( )

Application: 

1. 0.5 % KeraGuard ≢ ╩1 ⱪ꜠▬fi◐ꜙⱬכ♩(◖fi♩꜡כꜟ ≢▬fi
◐ꜙⱬ1∟℮─↓⁹(♩כ │↓─ ⌐ ™ ⇔√

2. 15 ☻♩꜠☻╩ ⅎ√ ( ╩ ⇔√ ≢▬fi◐ꜙⱬ⁹ (♩כ

3. 6 UV-A 

Control Control 0.5% KeraGuard 0.5% KeraGuardĄ rinsing

After  pollution stress + UVBefore 
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Anti-Pollution : 

♄ⱷכ☺⅛╠─

♄ⱷכ☺╩ ∆╢√╘
⅛╠♃fiⱤ◒ ╩ ⇔≡◌ꜟⱲ
♬ꜟ ♃fiⱤ◒╩ ⇔√Ą
♄ⱷכ☺─

0.5% KeraGuard ≢─ ≢│
⌐╟╡ ⅝ ↓↕╣╢

♄ⱷכ☺⅛╠─ ⇔™ ⅜
≢⅝√⁹↓─ │ ™ ⇔

√ ≢╙ ╢↓≤⅜ √⁹S-758



© Mibelle Biochemistry, Switzerland 2018

Anti-Pollution : ─◌ꜟⱲ♬ꜟ
♃fiⱤ◒─

KeraGuard≢ ⇔√ ─ ≢│ ─ ⌐ ↕╣√◌ꜟⱲ♬ꜟ ♃fiⱤ◒⅜
⌂™Ą ⅛╠─
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Anti-Pollution : ─

KeraGuard ≢ ⇔√ ─ ≢│ ─ ╛ ♄ⱷכ☺⅜ ⇔√Ą
⅛╠─
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KeraGuard
≤

ⱴכ◔♥▫fi◓ ─
Å ╩ ╛UV☻♩꜠☻⅛╠

Å ╩⇔√ ╩

Å ─ ╩

Å ─ ╩

Å ◦ꜗfiⱪ⁸כ◖fi♦▫◦ꜛ♫⁸כⱫ▪ⱴ☻◒

Å ☻♃▬ꜞfi◓

Å כꜝ◌

Å ⱥכ♩ⱪ꜡♥◒◦ꜛfi

ⱴכ◔♥▫fi◓ ─

Å ⌐ ⌂ ─

Å Leave-on ≤ rinse-off─ ─ ≢

Å ⱨꜞכ♃▬ⱪ ♃▬ⱪ ╙№╡



NATURA-TEC 

ABYSOFT

A SOLUTION FOR HEALTHIER HAIR



Natura-Tec 
Abysoft

INCI
Crambe Abyssinica 

Seed Oil Phytosterol 
Ester

COSMOS 

MPE for skin, 
make up and 

Hair care 
applications



ñMulti tasking complexò 

: 

Crambe abyssinica : 

(Abyssinia = Ethiopia)

Natura-Tec Abysoft
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Natura -Tec Abyspt─

┼─
ꜘ♠ה ₈neutral shampoo ≢ ⌐5% Abysoft ╩ ⇔≡ꜞfi☻₉

╩12 ╡ ⇔√ ⌐♠ꜘ⅜50%

ה ≤ ∂ ╩12 ╡ ⇔√ ⌐Ɫꜞ⅜191%

ⱶ▪♇ⱪכꜙꜞⱲה ⱨ▫ꜟⱶ ⌐╟╡ ─Ⱳꜞꜙכⱶ╩ ⌐
⇔ↄה ╡─ ↕╩ ╣√ ≢── ─ ─ ⅝╩ ⇔⁸ ─

☻♃▬ꜞfi◓ ─ ╩ ↕∑╢
Heatה protection ⅛╠─

3% Abysoft ≥ⱪꜝ☿Ⱳ│כ♫ꜛ◦▫♦Ⱪ○fi◖fiכꜞ ⇔≡
♄ⱷ46%╩☺כ ↕∑√

UVה / Sea water protection UV / ⅛╠─ 3% Abysoft

≥ⱪꜝ☿Ⱳ│≢כ♫ꜛ◦▫♦Ⱪ○fi◖fiכꜞ ⇔≡48% ─
♄ⱷכ☺╩

Colorה fading protection ⅛╠─
ǤLƂ Abysoft │╟╡ ™ ╩ ∆╢Ƃ Abysoft │Ⱨ◓ⱷfi♩ ╩ ←
ǤEƂ Abysoft ╩ ⇔√ כꜝ◌─ │ ╛ⱪꜝ☿Ⱳ≤

⇔≡ ↕™
Ą Abysoft │ ─№╠╝╢Fromulatin ╩sheathe ℮
Ą Abysoft │ ⌂Ⱬ▪♄ⱷכ☺ ╩ ≈
∕─ ─ ☻◐fi◔▪Ƃ ⁸ ⱷ▬◒ Ƃ ─ ─



ʾPhytoCellTec Malus Domestica
ʾANARGY
ʾAnaGain
ʾRootBioTec HO & HW
ʾNatura -Tec Marine SeaRenew

♁̍Ӿ
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PhytoCellTecÊ Malus Domestica HAIR

Plant stem cells to rejuvenate hair follicles

Tel: 03-5213-5541  email: info@holstein.co.jp
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Uttwiler Spätlauber

Å Uttwiler Spätlauber ►♩ⱦꜝכ☻
Ɽ♩ꜝ►Ᵽכ │ ™☻▬☻─ꜞ
fi◗ ≢⁸18 ⌐ ⅎ╠╣
√ ⌐ ∆╢⁹

Å☻▬☻─ ≢ ⁹

Å↓─ ─ │ ™
≤ ™ ≢№╢⁹

Å Uttwiler Spätlauber │1 ⇔⌂┘

╢↓≤─⌂™ ⌂ ≢
≢№∫√⁹



© Mibelle Biochemistry, Switzerland

ꜞfi◗─ ≤

Å │ ─ ─ ⌂
ⱨ□◒♃⁹√∫№≢כ

Å ─ꜞfi◗ │╙│╛
│ ≢│⌂ↄ⌂∫√√╘ ╛
™ⱨ꜠כⱣכ╩ ∆╢╟℮⌐
↕╣╢╟℮⌐⌂∫√⁹

Å↓─√╘ ─№╢Uttwiler 

Spätlauber│ ⅛╠ ⅎ⁸ ≢│
⌂ꜞfi◗ ≤⌂∫√⁹

Å☻▬☻─₈the National Action Plan 

for the Conservation of Plant Genetic 

Resources in Food and Agriculture 

(NAP-PGREL) ₉⌐ ↕╣√⁹
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Å ™ ≤♃fi♬fi

Åꜞfi◗ ─

Å ─ ?

↓─ꜞfi◗│PhytoCellTecÊ 

technology⌐╟∫≡─╖

─
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Å √⌂ ⌐╟∫≡ ≢
│ ╛ ─
⅜ ≤⌂∫√⁹

Å ⇔√ ─ ( ⁸ ) ╩

≈↑◌ꜟ☻ ─ ╩ ∆
╢⁹

Å ─◌ꜟ☻│ ⇔√
⅛╠⌂╢ ( )

http://upload.wikimedia.org/wikipedia/commons/1/18/Callus1.jpg
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PhytoCellTecÊ Technology

Å ─

Å◌ꜟ☻ ╩ ∆╢√╘⌐ ╩ ≈
↑╢

Å ≢◌ꜟ☻ ╩ ↕∑╢

Å ╩Ᵽ▬○ꜞ▪◒♃כ ≢
↕∑╢

Å ⁸☻כ꜡◒☻│ ⁸ ⱱꜟ
⸗fi (◘▬♩◌▬♬fi╛○כ◐◦fi)⅛╠
⌂╢

Å │ ⅜№╡⁸ │⌂™ ≢⅔↓
⌂╦╣╢ (◒꜡꜡ⱨ▫ꜟⱨꜞכ)

Å ≡─ ⅜ ↕╣√ ⌐Ᵽ♇♅╩

Å ╩ ⇔≡ ╩ ∆╢╟
℮⌐ⱱ⸗☺♫▬☼∆╢

Å ≤ ╩ꜞⱳ♁כⱶ ⌐
╟∫≡

http://upload.wikimedia.org/wikipedia/commons/1/18/Callus1.jpg
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Epigenetic Factors 

─

│ⱥ♩ ≤ √◄Ⱨ☺▼

Ⱡ♥▫♇◒ⱨ□◒♃כ╩ ∆╢⁹

◄◐☻│ⱥ♩ ┼ ⌂

╩ ∆╢⁹

Ą ─ │ⱥ♩

Ᵽ▬▪ⱦꜞ♥▫כ≤ ↕╩ ∆╢

ꜞfi◗ Uttwiler Spätlauber─◌ꜟ☻
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1. ╩ ∆╢√╘─ ─
Malus domestica─╟℮⌂ │ⱥ♩ ─ ╛ ⌐ ∆
╢ ╩ ⌐ ╗

Ą epigenetic factors

2. ╩ ╠∑╢√╘─ ◄◐☻─
ꜞfi◗ Uttwiler Spätlauber│ ─ ╩ ∆╢ ╩ ∆╢↓≤⅜
╠╣≡™╢

Ąmetabolites

PhytoCellTecÊ Malus Domestica 

2≈─ ⌂╢ ╩♪כ⸗
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Hair Stem Cells ≤

Å │ ⅜ ╠╣≡⅔╡⁸
╙ ╠╣≡™╢

Å ╕√│ ☻♩꜠☻ │
─ ⌐ ╩ ⅎ℮╢

Å ≤≤╙⌐ ─ │ ╩ ™⁸
╙ ⌂ↄ⌂╢

Å ─ │ ╩ ⅎ↕∑⁸
⌐ ─ ╛ ⌐≈⌂⅜╢



© Mibelle Biochemistry, Switzerland

The Human Hair Has its own Pools 

of Stem Cells

ⱥ♩─ │ ╩ ∟⁸2≈─
⌂◄ꜞ▪⌐ ⇔⁸stem cell niches

♬♇♅ ≤╙ ┌╣╢:

Å ─outer root sheath (

ORS - ╩ ╗ ⌐
ↄ) ⌐ ∆╢Ᵽꜟ☺

Å ─ ─

Ą │↓╣╠─ ⌂╢
─ ⌐ ∆╢
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│ ─ ╩ ∆╢

Å │ORS─Ᵽꜟ☺ ⌐
⇔≡ ─ ⌐ ≤↕╣╢Ą
ⱴ♩ꜞ◒☻ ┼─

Å │ ╩ ↕∑
╢ ◦◓♫ꜟ╩ ╢↓≤≢ ◘
▬◒ꜟ─ ≤⌂╢≤ ⅎ╠╣╢

Å ≢│ │ ─ ─
Ᵽꜝfi☻╩ ⁸ ⇔ ╩
↑ ℮
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◘▬◒ꜟ

│ ⌐ ─3≈─ⱨ▼כ☼⅛╠
⌂╢ ≤ ╩ ╢:

1. Anagen ( ): 3 ï5 ↄ⁹ORS

─Ᵽꜟ☺ ⌐ ∆╢ ⅜
┼ ⇔≡ √⌂ ╩ ∆╢Ą
─ ⌂

2. Catagen ( ): ↄ⁹

≤ ⅜ ⇔≡ ─▪ⱳ♩כ◦
☻⅜ ↕╣╢⁹

3. Telogen ( ): 4 ⅛ ↄ⁹ √⌂
⅜ ∆╢≤ ⅜ ↑ ∟╢⁹

↓─ │ ─√╘─
╛ ⌐╟∫≡ ╩ ⱴ♩ꜞ◒☻
┼ ∆╢ ⌐ ∆╢⁹
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PhytoCellTecÊ Malus Domestica

PhytoCellTecÊ Malus Domestica (standard version): ꜞfi◗
◄◐☻⁸◐◘fi♃fi●ⱶ⁸◓ꜞ☿ꜞfi⁸꜠◦♅fi⁸ⱨ▼ⱡ◐◦◄♃ⱡ⁸ꜟכ

PhytoCellTecÊ Md or ( ♃▬ⱪ⁸ ⱨꜞ⁸10כ ):ꜞfi◗
◄◐☻⁸▬♁ⱴꜟ♩⁸

(standard version): 2 ï5 % 
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Biopsy :ⱥ♩ Ą ca. ─6%│ (

⌐ ─ ≤ ™⅜⌂™)

: in vivo ♬♇♅─ ╩ ⇔⁸ ⌐ ↕
╣⁸ ⌐ ↕╣√ Ą™╦╝╢ ─
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─Activity Assay

Ą ≤ⱴכ◌כ─ │ ─ ╕⇔™Ɽꜝⱷכ♃כ
≢│⌂™⁹

Colony forming efficiency (◖꜡♬כ CFE)

╩ ≢ ↄ⁹ כ♬꜡◖√╣↕ ⅜ / ─
╛ ╩ ∆ ≤⌂╢⁹
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─

─ Progenitor Cell Targeting 

technology ─

╩ⱥ♩ ─√╘⌐
⁹

↓─ │in vivo≢─ ─

♬♇♅─ⱴ▬◒꜡ ╩ ⇔≡
⌐ ↕╣√ ≢ ╩ ∆
╢╙─≢№╢⁹

↓─ │ ─
─ ╩ ⌐ ⌐∆

╢ ⸗♦ꜟ╩ ∆╢⁹
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כ♬꜡◖ │ ─
≢№╢

│ in vitro≢◖꜡♬כ╩ ∆╢
╩╙≈⁹

│כ♬꜡◖ ⅛╠⌂╢:

Å

Å ⌂ ( ─ )

Å ╩ ∫≡™╢

כ♬꜡◖√╣↕ │ ⅝√ ╩
╙∫√ / ─ ≢№╡⁸◖꜡
כ♬ CFE ≤ ┌╣╢⁹
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─ ï◖꜡♬כ
╩ ∆╢ ─

♦◙▬fi

─ ╩ ™≡ √ ╩ ⌂╢ ─Malus Domestica ◄
◐☻≢ ≢ ⁹

: 

: ⌂╢ ─ PhytoCellTecÊ Malus Domestica≢ /

◖fi♩꜡כꜟ

Ɽꜝⱷכ♃כ: כ♬꜡◖ (CFE), vital progenitor/stem cell ⅝√
/ ─
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─

CFE │Malus Domestica ◄◐
☻─ ≢92% ⇔√ stem cell 

extract.

Ą Malus Domestica ◄◐☻

│ ⅜
(òstemness ò)╩
∆╢─╩ ∆╢⁹

S-234
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: Sphere

Å 3D-spheres ≢─ │ ─ ≢№╢⁹

Å Assay│hanging drop method╩ : ╩drop ⌐ ⅝⁸
suspended manner ≢ ⇔√Ą Sphere│ ⌐∆←⌐

Å Sphere─ ≤◘▬☼─ ( ─Ᵽ▬♃ꜞ♥▫כ─√╘─ )
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─

♦◙▬fi

│ ⱴכ◌כSox2╩ ⌐ ∆╢↓≤⅜╦⅛∫≡™╢⁹

: ⱥ♩ ⅛╠ ⇔√

: 0.1% Malus Domestica ◄◐☻№╡/⌂⇔ ◖fi♩꜡כꜟ
≢

Ɽꜝⱷכ♃כ: 3D-spheres─ ≤Sox2─ ( ≢ )
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─

Malus Domestica ◄◐☻≢

▬fi◐ꜙⱬכ♩⇔√ │◖
fi♩꜡כꜟ≤ ⇔≡43% ↄ
3D-spheres ╩ ⇔√⁹

Ą PhytoCellTecÊ Malus 

Domestica│ ⅜∕─
╩ ∆╢ ↑≤⌂╢

S-330
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Malus Domestica ◄◐☻≤

⌐ ⇔√ ⌐╟∫≡
↕╣√Spheres ─ ◦◓

♫ꜟ ─ │◖fi♩꜡כ
ꜟ≤ ⇔≡ ⅛∫√⁹
Ą Sox2 ─

S-330

─
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─ ─

♦◙▬fi

: ⇔√ⱥ♩

: ⌂╢ ─Malus Domestic ◄◐☻≤≤╙⌐

Ɽꜝⱷכ♃כ: ⌐╟╢Ᵽꜟ☺ ─ K15 ( ─ⱴכ◌כ) 

ⱳ☺♥▫Ⱪ
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─ ─

Malus Domestica ◄◐☻│ K15ⱳ☺♥▫Ⱪ ─ ╩ ↕∑√Ą
Malus Domestica ◄◐☻│◔ꜝ♅ⱡ◘▬♩ ─

stemness ╩ ⇔⁸ ≤⇔≡∕─ ╩ ∆╢⁹

S-791

S-791
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⇔√ ⌐⅔↑╢

♦◙▬fi

: ⇔√anagen phase

─ⱥ♩

: 0.2% Malus Domestica

◄◐☻

: ◄◐☻№╡/⌂⇔≢─
≢─20 ─

Ɽꜝⱷכ♃כ: ≤
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⇔√ ⌐⅔↑╢

◖fi♩꜡כꜟ ≢│14 ⌐∆≢
⌐ ⇔ ╘√⅜⁸Malus Domestica 

◄◐☻≢ ⇔√ │18

╕≢ ╩ ↑√⁹

Ą Malus Domestica ◄◐☻│
≤ ╩ ↕∑√

S-157
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≤ ─

♦◙▬fi

: Isolated human hair follicles in the 42 ─ ⅛╠
⇔√anagen phase ─ⱥ♩

: 0.3% PhytoCellTecÊ Malus Domestica

: ╩5

Ɽꜝⱷכ♃כ: ─ ⁸ ─ (anagen /catagen

─ ─ )
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≤
(Anagen) ─

PhytoCellTecÊ Malus Domestica≢
─ ≢ ─ │6% ⇔√⁹S-748
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≤
(Anagen) ─

Å  ,│≢ⱪכꜟ◓√⇔

─40%⅜ ⌐ ╕╡⁸
60%─╖ ┼ ⇔√ (

◖fi♩꜡כꜟ◓─ꜟכⱪ: 

100% ┼ ) 

Å↓╣│ ─ ≤
─ ╩ ∆╢⁹

S-748
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─

♦◙▬fi

: (>100 hairs / day)─№╢18 20 ï63

: 2 % PhytoCellTecÊ Malus Domestica ─Hair lotion≤ 0.1 % caffeine

─Hair lotion 

: 1 1 2⅛

Ɽꜝⱷכ♃כ: ↑ ( ↑ ╩ ⇔≡ ⁸photograph⌐╟∫≡ ⇔
√ ⌐╟╢ )
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─

2 % PhytoCellTecÊ Malus 

Domestica Hair lotion≢│

⅜ ─╟℮⌐ ⇔ↄ ⇔
√⁹

1⅛ - 34 %

2⅛ - 41 %

S-488
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─

1⅛ ≤2⅛ ∕╣∙╣

≤ ⇔≡
⅜ ⌐ ⇔√⁹

S-488
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PhytoCellTecÊ Malus Domestica

Å ─ ╩

Å ─ ╩ ╠∑╢

Å ─

ÅRejuvenation of hair follicles

Å Delay of hair aging formulations

Å Anti-hair loss and hair regrowth 

formulations

ⱴכ◔♥▫fi◓ ─

Å ≢ ─ ▪◒♥▫Ⱪ
(EU⁸USA⁸ ≢ №╡)

Å Innovation prize 2008 (best active 

ingredient)

Åwww.phytocelltec.ch

Å꜡◗№╡

Tel: 03-5213-5541  email: info@holstein.co.jp

http://www.phytocelltec.ch/
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From wild plants as biofactories

N. benthamiana:

V

V/ƘŀǊƭŜǎ 5ŀǊǿƛƴΩǎ ǾŜǎǎŜƭ1843

VNON-GMO



tjuntiwari

muntju

750,000

Nicotiana benthamiana , native plant of Australia



ü

V

é

20

Biopharming for protein production

First plant -derived protein : 

HGH in N. benthamiana
ZMAPPmade in N. 

benthamiana

Plant-derived insulin passes 

first phase I/II clinical trial

2009

FDA approval o f plant -

GDC enzyme for 

Gaucherõsdisease

2012 20141986

First plant -based Ab full 
size IgG in N. benthamiana

1989

First plant -based vaccine 
candidate for Hepatitis B 

antigen in N. benthamiana

1992

Commercial production

of trypsin in maize

2003

B 1 з/и

ZMAPP

HGH

G
FDA GDC



post -translational modifications (PTM )                 

>95%

Advantages of wild plants as biofactories

Bacteria

Yeast

Mammalian

Plant cell cultures

Transgenic plants

Wild plants

Non GMO

Wild plants

Non GMO



N. benthamiana, (50-380 aa)

In vitro mRNA

ü ( )

ü , 

Wild plants as biofactories


