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Figure 1: Comparison of Young and Aging skin1. (Source: Ferdina;2019 https://doi.org/10. 1007/978-3030-25650-0_9)
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Skin appearance and texture alters as we age, the 
changes are characterised by wrinkling, loss of 
elasticity, laxity, and a rough-textured appearance1. 
These presentations are the result of changes 
in cutaneous cells, coupled with structural and 
functional variations in the extracellular matrix of the 
dermis. Factors affecting the rate and severity of skin 
aging can be divided into two categories: 
1   Intrinsic aging factors - Intrinsic aging factors 

describe processes of physiological aging, and 
are predominantly determined by genetics3.  Three 
major modifications to skin structure and function 
happen because of intrinsic aging. Firstly, the 
activation of cell senescence, whereby a gradual 
decrease of cell proliferation in the basal layer 
occurs (i.e. affecting keratinocytes, fibroblasts and 
melanocytes) resulting in a thinning epidermis4.

  Secondly, structural compounds such as collagen, 
elastin, fibrillin and oligosaccharides in the dermis 
alter in distribution, quality, and quantity. The 
consequence is increased wrinkle formation and a 
reduction in ability to retain water1.

  Finally, the redistribution of subcutaneous fat 
thins the hypodermis and reduces skin tone5.  The 
combination of these factors results in thin, dry skin 
with fine wrinkles and compromised wound healing.

2  Extrinsic aging factors - Extrinsic aging factors 
describe environmental exposures; the impact 
they impart on the skin is dependent on the period 
of exposure and can vary between individuals. 
Persistent UV radiation from the sun, referred to as 
photoaging, is the primary extrinsic aging factor.

  Astoundingly, it is suggested to account for 80% of 
facial aging1. The effects of long-term UV radiation 
exposure are numerous and include6,7: 

•  Increased oxidative stress. UV radiation generates 
reactive oxygen and nitrogen species (ROS/RNS) 
in the skin, the presence of which activate several 
metabolic pathways that lead to cell injury and 
inflammation;  

•  Telomere shortening which accelerates the decline 
in cell proliferation seen in intrinsic aging;

•  Inhibition of collagen synthesis and degradation of 
bound collagen, especially in the dermal-epidermal 
junction leading to weaken skin structure and 
increased wrinkle formation; 

•  Accumulation of advance glycation  end products 
(AGEs) which reduce elasticity of skin; 

• Chronic inflammation, and;
•  Weaken barrier can lead to loss of hydration and 

dry skin.  
Further extrinsic aging factors include pollution, poor 
nutrition and smoking tobacco8.  The accumulative 
damage results in premature thickening of the 
epidermis, specifically the stratum corneum, and skin 
that is wrinkled, rough and with poor tone and colour. 
To varying degrees, targeting factors from both 
categories can reduce the impact and the rate of 
aging they impart on the skin. Intrinsic aging factors 
are genetic driven, and the effect of product lead 
treatment will be limited, extrinsic aging factors 
however, can be limited and the impact reduced with 
topical applications. The table below summarises 
the core treatment considerations for skin aging 

prevention, including suggested extracts that contain 
phyto-compounds with scientific research outcomes 
to support the core considerations.

In pursuit to learn more about specific phyto-compounds 
and their potential applications, this information is compiled 
from publicly available peer reviewed literature. This is for 
educational purposes and to explore new botanical sources 
and their plant profiles. This information is not based on 
clinical trials of the Cellular Extract.

The category known as anti-aging, in the Cosmetic Industry, is very broad in terms of specific target 
applications and problems. For this document we are focusing on the aging of skin in general.  
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Core 
Treatment 
Consideration

Potential Extracts *Based on plant profiles achieved by Cellular Extraction, verified by 3rd party analytical laboratories, we have identified botanical species with constituents that publicly available research shows may target the 
core treatment considerations. References are not based on clinical trials of the Cellular Extract. Analytical testing is done on the Glycerine/Water Cellular Extract Concentrate format.
SAustralian Natives  SAustralian Oil  SAustralian Grown  SNon-Natives  SNon-Australian Oil  SAustralian Raw Material / Non-Australia Oil

Reason to Address Core Consideration Water-soluble Cellular Extracts  Oil-soluble 
Antioxidants Antioxidants are powerful anti-aging agents due to their ability to neutralise reactive oxygen 

and nitrogen species (ROS/RNS). ROS and RNS are generated by intrinsic and extrinsic 
aging factors, but at a greater rate by the latter. The result is oxidative stress, which activates 
metabolic pathways such as the mitogen-activated protein kinase (MAPK) pathway to alter cell 
proliferation, cell differentiation and initiate inflammation; additionally, matrix metalloproteninase 
(MMP) production is stimulated to degrade collagen1. The application of antioxidants can 
impede reactions related to oxidative stress.

S�Davidson Plum Cellular Extract; Desert Lime Cellular Extract; Kakadu 
Plum Cellular Extract; Lemon Myrtle Cellular Extract; Mountain Pepper 
Berry Cellular Extract; Mountain Pepper Leaf Cellular Extract
S�Aloe Vera Juice; Ginger Cellular Extract; Queen Garnet Cellular Extract; 

Pineapple Cellular Extract; Strawberry Cellular Extract
S�Gotu Kola Cellular Extract; Green Tea Cellular Extract; Olive Leaf 

Cellular Extract

S�Hemp Seed Oil; Native Sandalwood Seed Oil; 
Snowflower Oil
S�Kangaroo Flower Infused In Sunflower Oil; Rosella 

Flower Infused In Sunflower Oil; Wattleseed Infused in 
Grapeseed Oil   

Anti-glycation Advanced glycation end products develop in the dermis as a result of extrinsic aging factors. 
They are formed by a non-enzymatic process called glycation, during which proteins (collagen, 
elastin), lipids, or nucleic acids are covalently bound to sugar molecules such as glucose 
or fructose. The accumulation of these products form cross-links that stiffen the tissue and 
reduced elasticity in the skin13.  Advanced glycation end product formation can be reduced by 
compounds that feature anti-glycation activity.

S Aniseed Myrtle Cellular Extract; Davidson Plum Cellular Extract; Emu 
Apple Cellular Extract; Emu Bush Cellular Extract; Mountain Pepper 
Berry Cellular Extract; Native Snowflower Cellular Extract; Rosella 
Cellular Extract; Tasmanian Blue Gum Cellular Extract
SQueen Garnet Cellular Extract; Tasmanian Lavender Cellular Extract 
SOlive Leaf Cellular Extract; Witchhazel Cellular Extract

Collagen 
support

Quantity and density of collagen decreases due to intrinsic and extrinsic aging factors; studies 
indicate that collagen distribution in the dermis reduces from 69% to 46% and collagen  density 
can decrease from 81% to 58%5. Applications for collagen support can be approached by four 
means:

•  Stimulation of collagen synthesis;
• Inhibition of collagen degradation;
• Protection of collagen from UV radiation;
• Reductions in oxidative stress

By supporting collagen, skin structure can improve, and the progression of wrinkles reduced.

S Aniseed Myrtle Cellular Extract; Emu Bush Cellular Extract; Flame Tree 
Cellular Extract; Kakadu Plum Cellular Extract; Kangaroo Paw Cellular 
Extract; Rosella Cellular Extract; Wattleseed Cellular Extract
S Banana Cellular Extract; Gotu Kola Cellular Extract; Olive Leaf Cellular 

Extract

Exfoliation A feature of the aging process is thickening of the stratum corneum resulting from retardation of 
the desquamation process9. This is a protective feature that compensates for a decline in lipid 
production as we age, however excess dead skin cells on the surface of the stratum corneum 
can result in a rough and dry skin appearance.
The use of AHA’s and BHA’s are reported to provide a gentle exfoliation to remove oil, dirt, and 
dead skin cells, their use in anti-aging products could aid in restoring skin texture10,11.

S�Davidson Plum Cellular Extract; Finger Lime Caviar Cellular Extract
SSweet Cherry Blossom Cellular Extract
S Willow Bark Cellular Extract

Inflammation Inflammation results from many of the considerations above if they are not addressed. Sustained 
inflammation damages cells, impacts normal metabolic pathways and reduces barrier function. 
It creates a cycle that exacerbates the contributing factor and stimulates further inflammation; in 
some case progression to a chronic inflammation can occur14. 
Inflammation accelerates aging and applications with anti-inflammatory properties are indicated 
to decreases the progression of skin aging.

S�Desert Lime Cellular Extract; Mountain Pepper Berry Cellular Extract; 
Strawberry Gum Cellular Extract
S�Queen Garnet Cellular Extract; Pineapple Cellular Extract; Yuzu Fruit 

Cellular Extract
S Gotu Kola Cellular Extract; Green Tea Cellular Extract; Olive Leaf 

Cellular Extract; Red Clover Cellular Extract; Willow Bark Cellular Extract

S�Hemp Seed Oil; Macadamia Oil; Native Sandalwood 
Seed Oil
S�Kangaroo Flower Infused In Sunflower Oil; Rosella 

Flower Infused In Sunflower Oil; Snowflower Oil ; 
Wattleseed Infused in Grapeseed Oil
SGrapeseed Oil

Lipid dry skin 
and hydration

Processes of skin aging decreases barrier function, reduces ability to produce lipids and 
alters the skins’ capacity to retain water via reduced natural moisturising factors. The result 
is dehydrated skin and skin deplete of lipids. These aspects of aging can be alleviated by 
replenishing skin with moisturising oils and extracts with hydration properties.

S�Desert Lime Cellular Extract; Emu Bush Cellular Extract
S�Ginger Cellular Extract; Pineapple Cellular Extract
S�Gotu Kola Cellular Extract; Green Tea Cellular Extract

S�Hemp Seed Oil; Macadamia Oil; Native Sandalwood 
Seed Oil
S�Kangaroo Flower Infused In Sunflower Oil; Rosella 

Flower Infused In Sunflower Oil; Snowflower Oil; 
Sunshine Gold Oil; Wattleseed Infused in Grapeseed 
Oil
SGrapeseed Oil

UV radiation Prolonged UV radiation exposure leads to accelerated extrinsic aging. Prevention is by far the 
best means of protecting the skin from UV radiation; this includes limiting sun exposure and the 
use of sunscreens1.  
Applications can support recovery and reduce effects of UV radiation. Major actions to consider 
include sun protection factor, antioxidation, collagen support and anti-inflammation12.

S�Davidson Plum Cellular Extract; Desert Lime Cellular Extract; Emu Bush 
Cellular Extract; Mountain Pepper Berry Cellular Extract; Tasmanian 
Blue Gum Cellular Extract
S�Ginger Cellular Extract; Queen Garnet Cellular Extract
S�Green Coffee Bean Cellular Extract; Green Tea Cellular Extract; Licorice 

Cellular Extract; Milk Thistle Cellular Extract; Olive Leaf Cellular Extract; 
Red Clover Cellular Extract; Yerba Mate Cellular Extract

S�Hemp Seed Oil; Macadamia Oil; Native Sandalwood 
Seed Oil
S�Kangaroo Flower Infused In Sunflower Oil; Rosella 

Flower Infused In Sunflower Oil; Snowflower Oil ; 
Wattleseed Infused in Grapeseed Oil

THE CORE ISSUES
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Phyto-compound Compound Action Cellular Extracts Containing Compound
SAustralian Native  SNon-Native  SAustralian Grown

AHA: Tartaric acid; Citric acid Exfoliation: assists in gentle exfoliation to remove oil, dirt and dead skin50 S�Davidson Plum Cellular Extract; Finger Lime Caviar Cellular Extract

Anthocyanins
Antioxidant: works to reduce oxidative damage58

Anti-inflammatory: shown to down regulate inflammatory pathways58

UV protection: demonstrated to protect against the oxidative damaged caused by UV radiation59

S�Davidson Plum Cellular Extract; Lilli Pilli/Riberry Cellular Extract; Mountain Pepper Berry 
Cellular Extract; Rosella Cellular Extract
SQueen Garnet Cellular Extract

Apigenin

Antioxidant: works to reduce oxidative damage36

Anti-inflammatory: inhibits the release of pro-inflammatory cytokines
Hydration: demonstrated to maintain hydration of the skin36

Collagen support: induces collagen synthesis27

STasmanian Lavender Cellular Extract
S�Chamomile Cellular Extract; Jacaranda Cellular Extract

Ascorbic acid
Antioxidant: works to reduce oxidative damage51

Collagen support: stimulates collagen synthesis52

UV protection: demonstrated to protect against the oxidative damaged caused by UV radiation 53

SKakadu Plum Cellular Extract

BHA: Salicylic acid Exfoliation: assists in gentle exfoliation to remove oil, dirt and dead skin50 SWillow Bark Cellular Extract

Caffeine
Antioxidant: works to reduce oxidative damage81

UV protection: demonstrated to protect against the oxidative damaged caused by UV radiation82
S�Green Coffee Cellular Extract; Green Tea Cellular Extract; White Tea Cellular Extract; 

Yerba Mate Cellular Extract

Catechins-ECGC epicatechin

Antioxidant: works to reduce oxidative damage40

Anti-inflammatory: inhibits the release of pro-inflammatory cytokines41

Hydration: demonstrated to enhance hydration of skin40

UV protection: demonstrated to protect against the oxidative damaged caused by UV radiation42

S�Aniseed Myrtle Cellular Extract; Emu Apple Cellular Extract; Lemon myrtle Cellular Extract; 
White Cypress Cellular Extract
S�Grapeseed Cellular Extract; Queen Garnet Cellular Extract
S�Green Tea Cellular Extract; White Tea Cellular Extract; Willow Bark Cellular Extract

Chlorogenic acid
Antioxidant: works to reduce oxidative60

Anti-inflammatory: down regulates inflammatory markers61

S�Emu Bush Cellular Extract; Flannel Flower Cellular Extract; Kangaroo Apple Cellular 
Extract; Mountain Pepper Berry Cellular Extract: Mountain Pepper Leaf Cellular Extract; 
Native Orange Pearl Cellular Extract; Quandong Cellular Extract; Rosella Cellular Extract
S�Gardenia Cellular Extract; Gotu Kola Cellular Extract; Green Coffee Bean Cellular Extract; 

Witchhazel Cellular Extract; Yerba Mate Cellular Extract

Citral
Antioxidant: works to reduce oxidative damage39

Anti-inflammatory: down regulates inflammatory gene expression and signaling pathways38 S�Lemon Myrtle Cellular Extract; Silky Oil Grass Cellular Extract

Ferulic acid

Antioxidant: works to reduce oxidative damage47

Anti-inflammatory: down regulates inflammatory markers and oxidative stress in skin48

Hydration: demonstrated to enhance hydration of skin46

UV protection: demonstrated to protect against the damage caused by UV radiation49

SDesert Lime Cellular Extract; Emu Bush Cellular Extract
SGinger Cellular Extract

Gallic acid

Antioxidant: works to reduce oxidative damage66

Anti-inflammatory: shown to down regulate inflammatory pathways67

Hydration: demonstrated to alleviate dryness of the skin65

UV protection: demonstrated to protect against the oxidative damaged caused by UV radiation68

S�Davidson Plum Cellular Extract; Kakadu Plum Cellular Extract; Lemon Myrtle Cellular 
Extract; Strawberry Gum Cellular Extract; Tasmanian Blue Gum Cellular Extract
SManuka Honey Cellular Extract

Gingerols Antioxidant: works to reduce oxidative damage77

Anti-inflammatory: shown to down regulate inflammatory pathways78 SGinger Cellular Extract

PHYTO-COMPOUNDS FOR AGING SKIN

Phyto-compounds Connected to the Core Treatment Considerations for Aging Skin
Based on plant profiles achieved by Cellular Extraction, verified by 3rd party analytical laboratories, the table below summarises phyto-compounds that have supporting research in peer reviewed scientific journals of the 
core treatment considerations discussed. References are not based on clinical trials of the Cellular Extracts. Cellular Extracts delivers the natural molecules in their entourage, maintaining their integrity as they exist in the cell. 
Analytical testing is done on the Glycerine/water Cellular Extract concentrate format.
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Phyto-compound Compound Action Cellular Extracts Containing Compound
SAustralian Native  SNon-Native  SAustralian Grown

Glutamyl-cysteine
Antioxidant: precursor to Glutathione, works to reduce oxidative damage80

Anti-inflammatory: shown to down regulate inflammatory pathways80

Hydration: recorded to enhance skin moisture and condition79

SPineapple Cellular Extract

Hesperidin

Antioxidant: works to reduce oxidative72

Anti-glycation: demonstrated to inhibit AGE formation75
Anti-inflammatory: shown to down regulate inflammatory pathways74

UV protection: demonstrated to protect against the oxidative damaged caused by UV radiation73

S�Australian Lime Caviar Cellular Extract; Kaffir Lime Cellular Extract; Yuzu Fruit Cellular 
Extract

Isoflavones
Anti-inflammatory: shown to down regulate inflammatory pathways83

UV protection: demonstrated to protect against the oxidative damaged caused by UV radiation84 S�Red Clover Cellular Extract

Kaempferol Anti-glycation:- demonstrated to inhibit formation of AGE intermediates76
SEmu Apple Cellular Extract; Flame Tree Cellular Extract; Native Snowflower Cellular Extract
S�Bitter Orange Cellular Extract; Gardenia Cellular Extract; Gotu Kola Cellular Extract; Red 

Clover Cellular Extract; Witchhazel Cellular Extract ; Yerba Mate Cellular Extract

Leptosperin Antioxidant: works to reduce oxidative damage45 SManuka Honey Cellular Extract

Luteolin

Antioxidant: works to reduce oxidative damage25

Anti-glycation: demonstrated to inhibit AGE formation26

Anti-inflammatory:- down regulates inflammatory signaling pathways24

UV protection: demonstrated to protect against the oxidative damaged caused by UV radiation via antioxidant action23

SOlive Leaf Cellular Extract

Myricetin
Antioxidant: works to reduce oxidative damage20 
Anti-inflammatory: down regulates inflammatory markers and oxidative stress in skin cells21

Collagen support: slows down collagen breakdown22

SFlame Tree Cellular Extract; Snake Vine Cellular Extract
SBanana Cellular Extract; Bilberry Cellular Extract; Willow Herb Cellular Extract

Naringin
Antioxidant: works to reduce oxidative damage62

Anti-inflammatory: shown to down regulate inflammatory pathways62

UV protection: demonstrated to protect against the oxidative damaged caused by UV radiation63,64

SDesert Lime Cellular Extract; Finger Lime Caviar Cellular Extract
SBitter Orange Cellular Extract

Oleuropein
Antioxidant: works to reduce oxidative damage15

Anti-inflammatory: down regulates inflammatory markers and oxidative stress in skin cells16

UV protection: demonstrated to protect against the oxidative damaged caused by UV radiation 17

SOlive Leaf Cellular Extract

Phloroglucinol derivatives
Antioxidant: works to reduce oxidative damage69 
Anti-inflammatory: shown to down regulate inflammatory pathways70

UV protection: demonstrated to protect against the oxidative damaged caused by UV radiation71

S�Lilli Pilli Cellular Extract; Mountain Pepper Berry Cellular Extract; Tasmanian Blue Gum 
Cellular Extract

Polyhydroxy flavones 
(common polyhydroxy 
flavones include- Baicalein, 
Apigenin, Srutellarein, etc) 

Antioxidant: works to reduce oxidative damage30

Anti-inflammatory: down regulates inflammatory signaling pathways31

Collagen support: stimulates collagen synthesis and keratinocytes differentiation27,28

UV protection: demonstrated to protect against the oxidative damaged caused by UV radiation via antioxidant activity29

SAniseed Myrtle Cellular Extract; Rosella Cellular Extract; Wattleseed Cellular Extract
SJacaranda Cellular Extract; Tasmanian Lavender Cellular Extract
SChamomile Tea Cellular Extract

Procyanidins
Antioxidant: works to reduce oxidative damage43

Anti-inflammatory: shown to down regulate inflammatory pathways44

S�Aniseed Myrtle Cellular Extract; Blue Cypress Cellular Extract; Lemon Myrtle Cellular 
Extract; Mountain Pepper Leaf Cellular Extract; White Cypress Cellular Extract
SGrapeseed Cellular Extract; Starfruit Cellular Extract
S�Banana Cellular Extract; Willow Bark Cellular Extract

PHYTO-COMPOUNDS FOR AGING SKIN
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Phyto-compound Compound Action Cellular Extracts Containing Compound
SAustralian Native  SNon-Native  SAustralian Grown

Protocatechuic acid
Antioxidant: works to reduce oxidative damage18

Anti-inflammatory: demonstrated to down regulate many different types of inflammation in in vivo mice studies19

SAniseed Myrtle Cellular Extract; Emu Apple Cellular Extract; White Cypress Cellular Extract
SGrapeseed Cellular Extract; Queen Garnet Cellular Extract
SGreen Tea Cellular Extract; White Tea Cellular Extract; Willow Bark Cellular Extract

Quercetin

Antioxidant: works to reduce oxidative55

Anti-glycation: demonstrated to inhibit AGE formation26

Anti-inflammatory: shown to down regulate inflammatory pathways54

UV protection: demonstrated to protect against the oxidative damaged caused by UV radiation56

S�Aniseed Myrtle Cellular Extract; Davidson Plum Cellular Extract; Emu Apple Cellular 
Extract; Emu Bush Cellular Extract; Mountain Pepper Berry Cellular Extract; Mountain 
Pepper Leaf Cellular Extract; Native Snowflower Cellular Extract; Rosella Cellular Extract; 
Snake Vine Cellular Extract; Tasmanian Blue Gum Cellular Extract; Waratah Cellular 
Extract; Wild Orange Cellular Extract
SQueen Garnet Cellular Extract
S�Bilberry Cellular Extract; Elderflower Cellular Extract; Gotu Kola Cellular Extract; 

Horsechestnut Cellular Extract; Red Clover Cellular Extract; Rosehip Cellular Extract; White 
Tea Cellular Extract; Willow Herb Cellular Extract; Witchhazel Cellular Extract; Yerba Mate 
Cellular Extract

Rutin Anti-glycation: demonstrated to inhibit AGE formation26

UV protection: demonstrated to protect against the damage caused by UV radiation57

S�Desert Lime Cellular Extract; Kangaroo Paw Cellular Extract; Mountain Pepper Berry 
Cellular Extract; Mountain Pepper Leaf Cellular Extract; Quandong Cellular Extract; Rosella 
Cellular Extract
SQueen Garnet Cellular Extract
SWitchhazel Cellular Extract; Yerba Mate Cellular Extract

Silymarin Anti-inflammatory: down regulates inflammatory signaling pathways32 SMilk Thistle Cellular Extract

Verbascoside
Antioxidant: works to reduce oxidative damage35

UV protection: demonstrated to protect against the oxidative damaged caused by UV radiation34 SEmu Bush Cellular Extract

Oil-soluble Compounds

Phyto-compound Compound Action
Oils Containing Compound
SAustralian Oil  SNon-Australian Oil
SAustralian Raw material / Non-Australia Oil

α-Linolenic acid : Omega 3
Anti-inflammatory: down regulates inflammatory markers and oxidative stress in skin83

Lipid replenishment: demonstrated to improve skin condition and improve barrier function84 SHemp Seed Oil; Native Sandalwood Seed Oil

γ-Linolenic acid : Omega 6 Anti-inflammatory: down regulates inflammatory markers and oxidative stress in skin83 SHemp Seed Oil

Linoleic acid : Omega 6 Lipid replenishment: demonstrated to improve skin condition and improve barrier function88

SHemp Seed Oil; Macadamia Oil; Native Sandalwood Seed Oil
S�Kakadu Plum Seed Oil; Kangaroo Flower Infused in Sunflower Oil; Rosella Infused in 

Sunflower Oil; Sunshine Gold Oil; Wattleseed Infused in Grapeseed Oil
SGrapeseed Oil

Oleic acid : Omega 9 Anti-inflammatory: down regulates inflammatory markers and oxidative stress in skin85

SHemp Seed Oil; Macadamia Oil; Native Sandalwood Seed Oil
S�Kakadu Plum Seed Oil; Kangaroo Flower Infused in Sunflower Oil; Rosella Infused in 

Sunflower Oil; Snowflower Oil; Sunshine Gold Oil; Wattleseed Infused in Grapeseed Oil
SGrapeseed Oil

Squalene UV damage protection: limits oxidative damage from UV exposure89 SMacadamia Oil

Ximenynic acid Antioxidant: works to reduce oxidative damage90,91 SNative Sandalwood Seed Oil

PHYTO-COMPOUNDS FOR AGING SKIN
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FROM THE NE LAB
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AGING SKIN

Explore the range of True to Nature plant extracts delivering the water-soluble plant profiles of phyto-
compounds suspended in a liquid matrix
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