
  
 

Kemaben DHA 
 
 

1. INCI Composition 
Phenoxyethanol  
Methylparaben  
Dehydroacetic acid  
 
 

2. Overview  
 
Kemaben DHA is a liquid system with broad spectrum antimicrobial activity based on well 
accepted and safe cosmetic preservatives.  
It is an optimised blend which combines the activity of different groups of compounds: an 
alcohol, an acid and an ester, able to provide highly effective protection against Gram-positive 
bacteria, Gram-negative bacteria, yeasts and molds. 
Suitable for the complete preservation of a wide variety of cosmetic forms and personal care 
applications, preferably with acidic pH upto 6. 
Kemaben DHA is globally approved allowing to formulate products for worldwide distribution.  
 
 

3. Specification data 
Description: Clear yellowish liquid 
Odour: Light characteristic  
Phenoxyethanol: 75.0-79.0% 
Methylparaben: 15.0-17.0% 
Dehydroacetic acid:  6.5-7.5% 
Shelf life: 1 years in original packing 
 
 

4. Other properties 
Density (at 20°C): approx.1.137 g/mL 
pH (1.0% in water ): approx. 3.9 
 
 

5. Solubility  
 
Kemaben DHA is very soluble in alcohols, glycols and polar oils, soluble in glycerin, sparingly 
soluble in water, very slightly soluble in apolar oils. The solubility at 20°C of Kemaben DHA in 
different solvents (g Kemaben DHA /100 g solution) is showed in the following table. 
 

 

 

Solvent %w/w 
Water  1.7 

Ethanol  >50 
Propylene glycol >50 

Glycerin 5 
Octyldodecanol  >50 

Mineral oil <0.1 
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6. Stability 

 
Kemaben DHA may tolerate process heating upto 80°C.  
The product is stable to discoloration and precipitation when exposed to storage temperature 
within 5-30°C and protected from direct sunlight.  
 
 

7. Antimicrobial activity 
 
The antimicrobial activity of Kemaben DHA against the 5 most common contaminants in the 
cosmetic industry was determined following the Minimum Inhibitory Concentration (MIC) 
and Minimum Biocidal Concentration (MBC) method1. 
The test was conducted using the panel of microorganisms (bacteria and fungi) normally 
utilized for pharmacopeial tests. Microbial suspensions of microorganisms derived from ATCC 
were prepared in suitable nutrient broths buffered to pH 6. Serial dilutions of the preservative 
were aseptically carried out in microtiter plates. Each well was inoculated in single culture with 
one microbial strain to a 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) measures 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 with the antimicrobial of 24 
hours. It is obtained by plating an aliquot of each dilution without visible growth on 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 DHA in ppm at pH 6 
 

Test organisms 
(≅ 106CFU/mL) 

Minimum 
inhibitory 

concentration  

Minimum  
biocidal 

concentration  
Gram-positive bacteria 

S. aureus ATCC 6538 3500 5000 
Gram-negative bacteria 

E. coli ATCC 8739 2000 5000 
P. aeruginosa ATCC 9027 3000 3500 

Yeasts 
C. albicans ATCC 10231 750 3500 

Molds 
A. niger ATCC 16404 1500 5000 

 
Kemaben DHA is bacteriostatic at level of 0.35% and fungistatic at 0.15%. 
At the use level of 0.5% exhibits bactericidal action against Gram-positive and Gram-negative 
bacteria, and fungicidal activity against yeasts and molds. 
 
The MIC/MBC values permit to estimate the theoretical antimicrobial activity of preservatives. 
These levels shouldn't be intended as recommended use concentrations; to ensure the 
preservation efficacy in the finished product a preservation efficacy test (Challenge test) is 
always recommended. On demand, Akema Microbiological Laboratory will give you the 
appropriate support. 
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8. Applications and use levels  
 
Kemaben DHA is a liquid preservative system with broad spectrum activity able to provide 
complete protection against microbial contamination to a wide variety of personal care 
products, with no need of additional preservatives.  
This blend is an optimised combination of phenoxyethanol, dehydroacetic acid and 
methylparaben, which are all well recognized as safe and globally accepted cosmetic 
preservatives. Methylparaben is the shortest chain paraben and therefore not involved in the 
current controversy which only concerns long–chain parabens. 
 
Because of its good use solubility both in water and oils, Kemaben DHA is suitable for the 
preservation of a wide range of cosmetic forms and applications: water-based, surfactant-
based, oil-based, emulsions, powders and wet wipes. 
It is particularly suggested in formulations with pH <6. In fact in this pH range Dehydroacetic 
acid is in the undissociated form and may exert its full antimicrobial activity. Use in 
formulations with pH values from 6 to 6.5 may lead to a loss of antifungal activity; anyway this 
pH range load to a minor reduction and a slight increase of the use levels is suggested. In 
stead the use at pH over 6.5 is not recommended. 
It is fully compatible with the great majority of cosmetic ingredients as well as most anionic, 
non-ionic and cationic systems. The presence of highly ethoxylated compounds (e. g. 
polysorbates) may results in partially inactivation: in this case the concentration of use should 
be slightly increased.  
 
Kemaben DHA can be used at concentrations of 0.4-1.0%. The level of use may be increased 
to 1.2% in the more complex and contaminable formulations. 
In aqueous and hydroalcoholic systems it is dissolved under stirring in the water used for the 
preparation. In aqueous products with low contents of emulsifiers intensive stirring is 
suggested. The dissolution process can also be accelerated by moderate heating below 50°C.  
In surfactant-based systems can be easily solubilized in the concentrate surfactants mixture 
before the addition of the other components. 
In O/W or W/O emulsions can be added upon stirring to the oily or aqueous phase before the 
emulsification. The addition may be also carried out with vigorous stirring after the 
emulsification stage near 50°C. 
In oil-based systems it is readily dissolved at any stage. Heating process to 80°C is well 
tolerated for incorporation in wax and solid sticks.  
Kemaben DHA is an ideal system for the preservation of formulations on wet wipes. 
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Vehicle form Applications  % use levels  

Aqueous systems hair lotions and gels 
Hydroalcoholic systems skin serums 
 tonics 
 shaving gels 
 aftersun gels 
 baby lotions 

0.5-1.0 

Surfactant-based systems shower gels 
 bubble baths 
 shampoos 
 hair conditioners 
 hand cleaners 
 intimate hygiene 

0.4-0.8 

Emulsions  body lotions and creams  
 face lotions and creams 
 suncare lotions and creams 
 shaving lotions and creams 
 hand and foot creams 
 lip creams 
 mascaras  
 foundations 

0.6-1.0 

Lipidic systems body oils 
 sunscreen and tanning oils 
 bath oils 
 baby oils 
 massage oils  
 lip ointments 
 lipsticks 

0.3-0.5 

Powders  bath powders 
 make-up powders 
 eyeshadows 

0.2-0.5 

Wet wipes cleansing wipes 
 moisturizing wipes 
 baby wipes 

0.6-1.2 

 
The use levels given are generic suggestions. The optimal use concentration should be 
determined in each formulation by challenge testing. In fact the activity of preservatives may 
be unpredictably affected by few conditions, such as formula composition, other ingredients, 
pH, packaging and hygiene of production. 
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9. Toxicological data 

 
The components of Kemaben DHA were extensively tested for toxicity and were evaluated by 
the expert panel of the Cosmetic Ingredient Review (CIR). Based on these assessments 
Kemaben DHA is judged safe for cosmetic use at levels upto 1.3%. In this range of use it is 
considered not irritating and not sensitizing for skin. 
 
Phenoxyethanol was CIR reviewed in 1990 and judged safe for cosmetic use upto 1%2. 
 

Acute oral toxicity (rats) LD50 = 1260 mg/kg 
Acute dermal toxicity (rabbits) LD50 > 5000 mg/kg 
Primary skin irritation (rabbits) Slight irritant at 2% 
Eye irritation (rabbits) Non irritating at 2,2%, irritant at 100% 
Clinical tests (humans) Not irritating, not sensitizer, not phototoxic 

 
Methylparaben was reviewed by CIR in 1984 and judged safe for cosmetic use3. Recent 
opinions of EU Scientific Committee for Consumer products (SCCP) has confirmed the general 
safety of methylparaben at levels to 0.4%4,5. No evidence of demonstrable risk of 
carcinogenicity and no link between parabens in underarm cosmetics and breast cancer6 was 
found. No estrogenic effect was found for methylparaben7. On the basis of current knowledge, 
it can be concluded that at concentrations up to 0.4% methylparaben are absolutely safe, non 
irritating and non sensitizing on normal healthy skin. 
 

Acute oral toxicity (mouse) LD50 >8000 mg/kg  
Acute oral toxicity (rabbit) LD50 >6000 mg/kg  
Skin irritation (rabbit) Mildly irritating at 100% 
Eye irritation (rabbits) Slightly irritating at 100%  

Moderately irritating at 0.25%  
Patch tests (humans) Not irritating and not sensitizing at 5% 

 
Dehydroacetic acid was reviewed by CIR in 1985 and judged safe for cosmetics at normal use 
levels8. 
 

Acute oral toxicity (rats) LD50 = 1000 mg/kg  
Primary skin irritation (humans) No irritation or sensitization 

 
 

10. Regulatory status 
 
Kemaben DHA is based on globally approved and largely recognized as safe cosmetic 
preservatives, allowing the creation of cosmetics for worldwide distribution. 
In EU it’s admitted upto 1.30% in leave on and rinse off products, not in aerosols. 
In USA it’s admitted without limitations. 
In Japan is admitted in all kind of cosmetics at levels upto 1.30%.  
 
 

11. Storage  
 
Kemaben DHA should be stored in the well closed original container at 5-30°C, protected from 
direct sunlight. Containers once opened should be firmly re-closed. At these conditions its 
minimum shelf-life is of 1 year from the manufacturing date. 
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12. Description of single ingredients  
 
 

O OH

 

INCI/CTFA name: Phenoxyethanol 

Empirical formula: C8H10O2 CAS number: 122-99-6 
Molecular weight: 138.2 EINECS name: Ethanol,2-phenoxy 
 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

O

 

INCI/CTFA name: Dehydroacetic Acid  

 CAS number: 520-45-6 

Empirical formula: C8H8O4
EINECS name: 2H-pyran-2,4(3H)-dione,3-acetyl-6-

methyl-  
Molecular weight: 168.14 EINECS number:208-293-9 
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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 product or its use. You must comply with all applicable laws and regulations, and 
observe all third party rights. 
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