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Kemaben ME 
 

 

1. INCI composition 

 

Phenoxyethanol 

Methylparaben 

Ethylparaben 

 

 

2. Overview 

 

Kemaben ME is a liquid preservative system based on the shortest chain parabens in 

phenoxyethanol. It is well-balanced and broad spectrum combination with equivalent 

performance to the standard systems containing longer parabens. Provides complete protection 

against Gram-positive, Gram-negative bacteria, yeasts and moulds in most types of cosmetics, 

aqueous or oil-based.  

Kemaben ME is safe and effective system globally approved without restrictions in all product 

categories and usage area. It offers the advantages of cosmetic preservatives of long use 

history with unsurpassed chemical stability and compatibility. 

 

 

3. Specification data 

 

Description: 

 

Clear colourless to pale yellow liquid 

Odour: slight, characteristic  

Phenoxyethanol: 73.0-77.0% 

Methylparaben: 10.5-14.5% 

Ethylparaben: 10.5-14.5% 

 

 

4. Chemical-physical data 

 

Density (at 20°C): 

 

approx. 1.127 g/mL 

Refractive index (at 20°C): approx. 1.542 

Freezing point: < -20°C 

pH (0.6% in water ): approx. 6 

Solubility (in water at 20°C): approx. 0.6% 
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5. Properties 

 

Kemaben ME is a balanced combination of the fungicidal agents methylparaben and 

ethylparaben dissolved in phenoxyethanol as bactericidal. Provides effective protection against 

Gram-negative bacteria, Gram-positive bacteria, yeasts and molds.  

 

Phenoxyethanol is an aromatic alcohol with an ether linkage and a faint rose odour which is of 

special interest as antimicrobial preservative.  

The microbiological properties of phenoxyethanol were reported since 19441, and its use has 

shown a rapid increase over recent years2. 

At present this is one of the most widely used preservative in cosmetics, also employed as 

perfumes fixative, in vaccines and topical pharmaceutical products. Additionally 

phenoxyethanol has good solvent properties. 

It is a well established cosmetic ingredient, worldwide approved and recognised as safe3; 

preferably used in combination with other preserving agents to substitute other controversial 

preservatives. 

Phenoxyethanol has mainly antibacterial action. Several studies showed different mechanisms 

against bacteria: it is inhibitory against enzymes involved in Krebs cycle4, causes loss of 

control in cell membrane permeability and subsequent leakage of intracellular materials5. Also 

levels below the minimum inhibitory concentration cause changes in membrane permeability 

and outer envelope of Gram negative bacteria as E. coli6. This disruption of the cell membrane 

permeability provides conditions that allow permeabilization synergies with other antimicrobial 

compounds. 

 

Methylparaben and Ethylparaben are esters of p-hydroxybenzoic acids (parabens) with the 

shortest alkyl chains, C1 & C2 respectively. Parabens were firstly prepared and tested in 1924. 

They are widely used preservatives in cosmetics, food products and pharmaceutical 

preparations. Parabens are active over a wide range of pH (4-8), they have low water 

solubility, which decreases with the chain length. On the contrary, the antimicrobial activity 

increase from the methyl ester to the longer chains. In summary, it can be said that parabens 

are generally more active against Gram-positive bacteria, yeasts and moulds7. Parabens 

prevent microbial growth by disruption of the cytoplasmic membrane electrical potential of 

microorganisms. Viable cells maintain an energy potential across the cell membrane due to the 

ATP dependent transport of protons out of the cell. This process determine a pH differential 

between the interior of the cell and the external environment, with the interior more alkaline. 

The antimicrobial activity of parabens depends on disruption of this pH gradient that is crucial 

for the generation of ATP to provide energy for intracellular processes and for the transport of 

substrates into the microbial cell8. 
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6. Solubility  

 

Kemaben ME is very soluble in alcohols and glycols, soluble in glycerin and polar oils, slightly 

soluble in water and very slightly soluble in apolar oils.  

The solubility of Kemaben ME at 20°C in common cosmetic solvents is showed below 

(expressed as weight in grams of Kem Nat β dissolved in 100 g of solution): 

 

Solubility at 20°C of Kemaben ME 

 

 

 

7. Stability 

 

Kemaben ME may tolerate temperature up to 80°C. It is also stable to prolonged exposition to 

temperature below 0°C. Kemaben ME is not pH sensitive and exhibits its full antimicrobial 

action in the range of pH from 3 to 8. 

 

 

Solvent % w/w 

Water  0.7 

Ethanol  >50 

Propylene glycol >50 

Butylene glycol >50 

Glycerin 8 

Octyldodecanol  >50 

Mineral oil <0.1 
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8. Antimicrobial activity 

 

The activity of Kemaben ME against microbial contaminants was determined following the 

Minimum Inhibitory Concentration (MIC) and Minimum Biocidal Concentration (MBC) 

method9. 

The test was conducted using the standard panel of microorganisms (bacteria and fungi) used 

in pharmacopeial tests. Microbial suspensions of microorganisms derived from ATCC were 

prepared in suitable nutrient broths. Serial dilutions of the preservative were carried out 

aseptically in microtiter plates. Each well was inoculated with a single culture to the 

concentration of 105-106 cells/mL. The plates were incubated at 35°C for 48 hours for bacteria 

and at 25°C for 5 days for fungi. 

 

The minimum inhibitory concentration (MIC) gives the bacteriostatic/fungistatic activity, that is 

the ability to inhibit the reproduction of microorganisms. The MIC value is the lowest 

concentration which inhibits the visible growth of test organisms after 48 hours for bacteria, 72 

hours for yeasts and 5 days for molds. 

 

The minimum biocidal concentration (MBC) gives the bactericidal/fungicidal activity, which 

defines the ability to kill microorganisms after a contact time of 48 hours with the antimicrobial 

agent. This is obtained by plating an aliquot of each dilution without visible growth into a 

suitable solid nutrient media. 

The MBC value is the lowest concentration of preservative that killed more than 99.9% of the 

initial concentrations of microorganisms. 

 

Tab 6.1: Inhibitory (MIC) and biocidal (MBC) activity of Kemaben ME in ppm 

Test organisms 

( 106CFU/mL) 

Minimum 

inhibitory 

concentration 

Minimum 

biocidal 

concentration 

Gram-negative bacteria 

Escherichia coli ATCC 8739 2000 2000 

Pseudomonas aeruginosa ATCC 9027 3500 4000 

Gram-positive bacteria 

Staphylococcus aureus  ATCC 6538 4000 4000 

Yeasts 

Candida albicans ATCC 10231 1250 1750 

Moulds 

Aspergillus brasiliensis ATCC 16404 1500 5000 

 

Kemaben ME has a good bactericidal activity against Gram-positive and Gram-negative 

bacteria with a concentration of 0.4% and complete fungicidal effect at levels of 0.5%. 

 

 

NOTE: The above MIC/MBC values estimate the antimicrobial activity of preservatives in culture media. The optimal 

use levels to be used in cosmetic products should be determined by challenge testing. On demand, our microbiological 

laboratory may provide the appropriate support. 
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9. Applications and use levels  

 

Kemaben ME is a broad spectrum system that can be normally used at concentration of 0.3-

1.0% in most categories of cosmetic formulations with no additional preservatives. In more 

difficult to preserve matrix this concentrations may be slightly increased to 1.2% or 1.3% that 

represents the maximum admitted concentration in Japan).  

Kemaben ME is colourless, odourless and is fully effective in the pH range 3-8. It is compatible 

with the great majority of the cosmetic ingredients and tolerates working temperature up to 

80°C. In the presence of highly ethoxylated compounds (e.g. polysorbates), phenoxyethanol 

and parabens should be partially inactivated, in this case the concentration of use should be 

slightly increased.  

Kemaben ME is an optimised combination based on well-established cosmetic preservatives of 

proven stability and efficacy that does not affect the chemical physical properties of 

formulations. It can be employed in wide range of cosmetic products for rinse-off, leave-on and 

wet wipes.  

In water-based systems & gels it can be solubilized with stirring at 50°C. When used in cold 

preparations it may be pre-dissolved in a solvent (e.g. glycols, surfactants), then added under 

stirring. 

In surfactant-based systems it can be easily dissolved in surfactants blend before the addition 

of the other components.  

In O/W & W/O emulsions it can be added with stirring to the oily or aqueous phase before the 

emulsification stage. Alternatively may be added after the emulsification with intensive stirring 

at temperature around 50°C.  

In oil-based systems it is readily dissolved at any stage. 

Finally it is an ideal system for wet wipes preservation.  

 

Typically surfactant-based products may require 0.3-0.8%, emulsions 0.6-1.0%, non ionic 

emulsions and difficult to preserve systems may need 0.8-1.2%. 
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Kemaben ME can be incorporated into the aqueous or lipid phase during manufacture. Its 

limited solubility in water can be improved by gentle heating to 50°C. Alternatively, for 

aqueous systems that can’t be heated, a concentrate in a suitable solvent such as propylene 

glycol can be prepared and stirred into water.  

 

 

 

 
NOTE: The above use levels are only general indications. The exact use concentration is related to many factors 

including raw materials quality, manufacturing hygiene, formula composition and final packaging. The optimal amount 

of preservative should be determined by challenge testing in the specific products. 

Vehicle form Applications % use levels 

Aqueous formulations 

hair lotions & gels  

0.5-1.0 

face & skin serums 

tonics 

shaving gels 

aftersun gels 

body & foot gels 

baby lotions 

Surfactant-based formulations 

shower gels 

0.3-0.8 

bubble baths 

shampoos 

hair conditioners & mousses 

shave foams 

hand-cleaners 

intimates 

Emulsions  

body lotions & creams  

0.6-1.0 

face lotions & creams 

suncare lotions & creams 

shaving lotions & creams 

antiacne lotions & creams 

hand & foot creams 

foundations  

mascaras 

Oil-based formulations 

hair & body oils 

lipsticks 

baby oils 

intimate lubrificants 

0.3-0.6 

massage oils 

Powders  

bath powders  

eyeliners 0.3-0.6 

make-up powders 

Wet wipes 

face & body wipes 

cleansing wipes 
0.8-1.2 

intimate wipes 

baby wipes 

Raw materials 
surfactants blends 

0.3-0.8 
vegetal extracts 
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10. Toxicological data 

 

The components of Kemaben ME are well established cosmetic preservatives and, as 

ingredients which have been in use for decades, there is an extensive literature and were 

deeply tested.  

Phenoxyethanol was evaluated by the expert panel of the Cosmetic Ingredient Review (CIR) 

and judged safe for cosmetic use up to 1%10. 

The safety of parabens has been deeply debated since 2004. Anyway, a recent opinion of SCCS 

concluded that methylparaben & ethylparaben are absolutely safe in cosmetics up to the 

maximum authorized concentration of 0.4% when used individually and to 0.8% when used 

together in combination and their approval and use limits remain unchanged. 11, 12 

Based on these assessments, Kemaben ME is considered as safe, not irritating, not sensitizing 

and is permitted worldwide up to 1.3% in all personal care categories without restrictions. 

 

Kemaben ME does not contain genetically modified material, BSE-related material and has not 

been tested on animals. 

 

 

11. Regulatory status 

 

Kemaben ME is worldwide approved for the preservation of all kind of cosmetics for rinse-off 

leave-on and wet wipes. It is permitted in all cosmetic applications at levels up to 1.3% in EU, 

Brazil, China, Japan & ASEAN countries. It is permitted in USA without limitations. 

 

 

12. Storage  

 

Kemaben ME should be stored in the well closed original container at temperature below 25°C, 

protected from direct sunlight, heat and frost. Containers once opened should be firmly re-

closed.  
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13. Description of the single ingredients  

 

O OH

 

INCI/CTFA name: Phenoxyethanol 

 CAS number: 122-99-6 

Empirical formula: C8H10O2 EINECS name: Ethanol,2-phenoxy 

Molecular weight: 138.2 EINECS number: 204-589-7 

 

O

O

 

INCI/CTFA name: Methylparaben  

 CAS number: 99-76-3 

Empirical formula: C8H8O3 EINECS name: Methyl-4-hydroxybenzoate  

Molecular weight: 152.05 EINECS number:202-785-7 

 

O

O

 

INCI/CTFA name: Ethylparaben  

 CAS number: 120-47-8 

Empirical formula: C9H10O3 EINECS name: Ethyl-4-hydroxybenzoate  

Molecular weight: 166.17 EINECS number:204-399-4 
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The information given in this publication is based on our current knowledge and experience, and may be used at your 

discretion and risk. It does not relieve you from carrying out your own precautions and tests. We don’t assume any 

liability in connection with your products or its use. You must comply with all applicable laws and regulations, and 

observe all third party rights. 


