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Microbiology

ÅSterility check
ÅTVC
ÅChallenge 
ÅMIC
ÅNew Methods

Training

ÅIn house seminars

ÅSeminars at customersô
premises

Analytical Testing

ÅStability check

ÅIngredient determination

ÅNew methods

Risk Assessment

ÅToxicological evaluation

of chemicals

ÅToxicological dossiers

of Thor products

ÅTechnical assistance

on safety data

Hygiene

ÅHygiene audits of
cosmetic production
facilities
ÅHygiene training

for operators

Regulatory Affairs

ÅREACH
ÅEcolabel
ÅIngredient support

Formulation

ÅProcess validation

ÅIncorporation

ÅStability

ÅPerformance

ÅCompatibility

Technical Support

In Vitro Toxicology 

ÅSkin irritation (VitroDerm)
ÅCytotoxicity (3T3 NRU)
ÅInflammatory markers
ÅPhototoxicity
ÅNew ocular models



Agenda
Multifunctionals & Alternative 

Preservation  

·1,2-alkanediols

·Microcare® Emollient APHX

·Microcare® Emollient APDG
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Alternative Preservation
Multifunctional Emollients and Preservative booster blends:

·Microcare Emollient APHX

ïPhenyl Propanol (and) 1,2-Hexanediol

·Microcare Emollient APDG

ïCaprylyl Glycol (and) Decylene Glycol (and) Phenyl 

propanol 

·Microcare Emollient DCP

ïPentylene Glycol (and) Caprylyl Glycol (and) Decylene 

Glycol
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Why 1,2-alkanediols?

·Emollients

ïHelp increase the skin's hydration/water content by reducing 
evaporation.

ïImpart softness, reduces tack/stickiness.

·Preservative Potentiators

ïIncrease the antimicrobial activity of preservatives.

· Have limited antimicrobial activity alone. 

ïReduce Aw

·Other Functions

ïLonger chain lengths may help build associative viscosity.
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Mode of Action
·Glycols (including 1,2-alkanediols) help reduce the water 

activity (Aw) of a formulation

ïWater activity differs from water content. 

· It is a measure of the water available to microorganisms for 

growth within a substrate. It depends on nature and 

concentration of solutes within water phase.

·High osmotic tension lowers the level of available water, 

therefore reducing the risk of microbial spoilage. 

ïSugars, glycols, and alcohols can also be used to decrease Aw.

11/25/2018 Confidential 6

*Not this kind of 

water activity...



~Aw needed for growth

0.95-1.00

0.90-0.95

0.87-0.90

0.80-0.87

0.75-0.80

0.65-0.75

0.60-0.65

Typical contaminants

Aerobic spore formers, coliforms

Staphylococcus, lactobacillus

Common yeasts

Common molds

Halophilic bacteria

Zerophilic molds

Osmophilic yeasts
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Examples of Typical Water Activity 

Values for Cosmetic Products6

·Type of Cosmetic Product Aw Value*:

ï Foundation 0.68

ï Hand Cream 0.96

ï Loose Body Powder 0.76

ï Lipstick 0.68

ï Mascara 0.96

ï Powdered Eyeshadow 0.76

ï Shampoo 0.99

ï Shampoo Conditioner 0.97

ï Toothpaste 0.86

ï Wet/Dry Eyeshadow 0.57

*AW Value is formulation dependent

6Don Englishôs Strategies of Preservation Presentation, SCC Scientific Seminar, Las 

Vegas, 2005
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·1,2 ïalkanediols wet the surface 

of the cell membrane

ïMake the cell leak

ïIncrease penetration of other 

antimicrobials

·1,2 ïalkanediols may be 

used in combination with 

preservatives for a ñboostò in 

efficacy. 

11/25/2018

1,2 ïalkanediols mode of action
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1,2-diol

phospholipids

Lipid bilayer

1,5-pentanediol

Substances outside of cell

Substances inside of cell
(K+, ribosomes)

Outer

Inner

1,2 ïalkanediol mode of action

P

P



Comparison of Glycols

5% solution
Survival rate after 

24hrs (%)

Chemical

Structure

Control 100.0

1,2-butanediol C4 56.8

1,3-butanediol C4 >100.0

1,2-pentane diol C5 0.8

1,5-pentane diol C5 75.4

2,4-pentane diol C5 19.6

Okamoto et al, Fragrance Journal, 2006 Apr

OH

OH
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OH
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OH

OHOH
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ÅNot all glycols have the same antimicrobial activity

ÅSurvival rate of S. aureus after 24hrs incubation



Minimum Inhibitory Concentration 



Alternative Preservation
Multifunctional Emollients and Preservative booster blends:

·Microcare Emollient APHX

ïPhenyl Propanol (and) 1,2-Hexanediol

·Microcare Emollient APDG

ïCaprylyl Glycol (and) Decylene Glycol (and) Phenyl 

propanol 

·Microcare Emollient DCP

ïPentylene Glycol (and) Caprylyl Glycol (and) Decylene 

Glycol
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Emollient APHX

· Innovative product

ïOptimized blend: Efficacy, stability, and toxicology (IVT). 

·ñMicrobial Growth Inhibitorò

ïCan be used alone in certain formulations to inhibit the growth 

of organisms 

· INCI: 1,2-Hexanediol (and) Phenyl propanol 

·100% active liquid

·Mild scent and gentle to sensitive skin

Highlights
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Microcare® Emollient APHX
·3-phenylpropan-1-ol is found in :

ïalcoholic beverages (rum, white wine, etc.)

· Peated malt (gives whisky a smoky 

flavor)

ïOccurs naturally in plants and fruits:  

· Storax (resin from sweetgum tree) and 

fern balsam.

· Vaccinium species fruits (cranberry, 

blueberry, bilberry, lingonberry, and 

huckleberry).

·Guava fruit 

· Shitake mushroom & matsutake

mushroom 
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·Market Trend

·Neutral pH

·Novel Conditioning Agent

·Highly Susceptible
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Emollient APHX

Micellar Water I

Phase Ingredients %

A

Distilled Water 93.95

Microcare® Emollient PTG 1.5

Microcare® Silicone Q17PGM 0.5

SorbitanOleateDecylglucosideCrosspolymer 1.3

Gycerin 2

Microcare® Emollient APHX 0.75

Total 100

pH ~ 6.5
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Emollient APHX

Micellar Water I
Total Viable Count (d= days after inoculation)

Sample Organism
Tryptone Soya Agar (TSA)/Sabouraud Dextrose Agar (SDA)
0d* 7d 14d 28d

Micellar water (preservative free) 

S. aureus 6.6 x 106 < 10 < 10 < 10

P. aeruginosa 2.6 x 106 7.0 x 106 6.0 x 106 8.0 x 105

B. cepacia 4.0 x 106 1.2 x 106 2.0 x 105 2.8 x 104

E.coli 5.0 x 106 6.0 x 103 6.0 x 102 < 10

C. albicans 1.2 x 106 8.0 x 105 6.0 x 105 1.6 x 105

A. brasiliensis 2.0 x 105 2.0 x 106 6.0 x 105 2.0 x 105

0.75% Microcare® Emollient APHX 

S. aureus 2.0 x 102 < 10 < 10 < 10

P. aeruginosa < 10 < 10 < 10 < 10

B. cepacia < 10 < 10 < 10 < 10

E.coli < 10 < 10 < 10 < 10

C. albicans 1.0 x 105 < 10 < 10 < 10

A. brasiliensis 1.0 x 106 < 10 < 10 < 10

0.1% Microcare® MBG 

S. aureus < 10 < 10 < 10 < 10

P. aeruginosa < 10 < 10 < 10 < 10

B. cepacia 1.0 x 106 < 10 < 10 < 10

E.coli < 10 < 10 < 10 < 10

C. albicans < 10 < 10 < 10 < 10

A. brasiliensis 2.0 x 106 6.0 x 105 2.0 x 105 4.0 x 105

0.1% Microcare® MBG +             0.5% 

Microcare® Emollient APHX

S. aureus < 10 < 10 < 10 < 10

P. aeruginosa < 10 < 10 < 10 < 10

B. cepacia < 10 < 10 < 10 < 10

E.coli < 10 < 10 < 10 < 10

C. albicans < 10 < 10 < 10 < 10

A. brasiliensis 2.0 x 106 < 10 < 10 < 10



·Gentle on skin

·Highly susceptible

·Novel quat emulsifier (Microcare® Quat DEG2)

·Formulate to natural healthy skin pH
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Emollient APHX

Natural Lotion

Phase Ingredients %

A
Water 79

Glycerin 5

B

Microcare® QuatDEG 2 2.5

CetylAlcohol 6

Avocado Oil 2.62

Coconut Oil 0.88

Isopropyl Myristate 2.5

C

Microcare® Emollient APHX 0.4

Sodium Hydroxide 0.1

Water QS

Total 100

pH ~ 4.5


