
  
 

 
Kemaben 3 

 
 

1. Overview 
 
Kemaben 3 is a liquid cosmetic preservative with a wide spectrum of antimicrobial activity. It is 
an optimized blend effective against bacteria, yeasts and molds at use levels of 0.2-0.8%. 
Kemaben 3 shows at the use concentrations an optimal solubility both in water and oil phase, 
thus it can be employed in the widest range of cosmetic application. It is stable in awide range 
of pH and temperature conditions. 
It has global regulatory approvals, with limitations in Japan. 
 
 

2. Composition 
INCI/CTFA name % w/w 
Phenoxyethanol 48 
DMDM Hydantoin 30 
Methylparaben  11 
Propylparaben 3 
Water  8 
 
 

3. Specification data 
Description: Clear liquid 
Odour: Mild characteristic  
Phenoxyethanol 46.0-50.0% 
Methylparaben 10.5-11.5% 
Propylparaben 2.8-3.2% 
Water  10% max. 
Shelf life: 1 years in original packing 

 
 

4. Chemical-physical data 
Density (at 20°C): approx.1.14 g/mL 
Freezing point: < -20°C 
Solubility (in water at 20°C): approx. 1.6% 
pH (10% in water): 6.0-8.0 
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5. Antimicrobial activity 

 
The antimicrobial activity of Kemaben 3 versus a variety of bacteria and fungi was determined 
by the minimum inhibitory concentration (MIC) and minimum biocidal concentration 
(MBC) test. 
Microbial suspensions of Staphylococcus aureus ATCC 6538, Escherichia coli ATCC 8739, 
Pseudomonas aeruginosa ATCC 9027, Candida albicans ATCC 10231, Aspergillus niger ATCC 
16404 are prepared in nutrient broth (Tryptic Soy Broth for bacteria and Sabouraud Dextrose 
Broth for fungi). Serial dilutions of Kemaben 3 with the same liquid media from 10,000 to 250 
mg/L are carried out in 96-well sterile microtiter plates. Each series of wells was separately 
inoculated with the suspensions obtained from each test organisms to reach a concentration of 
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 inhibitory activity on microbial growth (bacteriostatic/fungistatic) of Kemaben 3 was 
determined by minimum inhibitory concentration test (MIC); the killing activity 
(bactericidal/fungicidal) by minimum biocidal concentration (MBC). 
The MIC value is the lowest concentration that inhibits the visible growth of the test organisms 
after 48 hours for bacteria, 72 hours for yeasts and five days for molds. 
After a contact time with the preservative of 24 hours for bacteria and yeasts and of 48 hours 
for molds, a sample of each dilution without growth was inoculated on a solid nutrient broth 
(Tryptic Soy Agar and Sabouraud Dextrose Agar) and observed for microbial growth. 
The MBC value is the lowest concentration of preservative that killed more than 99,9% of the 
initial concentrations of microorganisms. 
 

Inhibitory (MIC) and biocidal (MBC) activity of Kemaben 3 in ppm 
 

Test organisms 
(≅ 106CFU/mL) 

Strains 
Minimum 
inhibitory 

concentration 

Minimum 
biocidal 

concentration 
Gram-positive bacteria 
S. aureus  ATCC 6538 1500 1500 
Gram-negative bacteria 
E. coli  ATCC 8739 1250 3000 
P. aeruginosa ATCC 9027 1500 1750 
Yeasts 
C. albicans  ATCC 10231 2000 3000 
Molds 
A. niger  ATCC 16404 1750 4000 

 
Kemaben 3 has a good bacteriostatic activity with a concentration of 0.15% and bactericidal 
activity against Gram-positive and Gram-negative bacteria at 0.3%. It shows fungistatic effect 
at 0.2% and the complete fungicidal effect at levels of 0.4%. 
 
The MIC/MBC values permit to estimate the theoretical antimicrobial activity of a preservative, 
but shouldn't be intended as concentrations of use: to ensure the preservation adequacy 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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6. Applications and use levels 
 
Kemaben 3 for its solubility at use concentrations both in water and oil phase, can be used in a 
higher variety of cosmetic applications in comparison to other preservatives (see table). 
Kemaben 3 is stable in the pH range 3-8 and may tolerate temperature upto 80°C.  
It is compatible with the great majority of cosmetic ingredients, but phenoxyethanol and 
parabens should be partially inactivated in the presence of highly ethoxylated compounds (e. 
g. polysorbates): in this case the concentration of use should be slightly increased.  
The typical use levels are 0.2-0.8%, but in the more complex and contaminable formulations 
this concentrations may be increased upto 1.0%. 
In water-based systems and gels Kemaben 3 can be solubilized upon stirring, heating to 50°C 
accelerate its dissolution. When used in cold preparations it may be predissolved in a solvent 
(e.g. glycols, surfactants) then added with stirring to the acqueous phase. 
In surfactant-based systems it can be easily dissolved in the concentrate surfactants mixture 
before the addition of the other components. 
In O/W or W/O emulsions Kemaben 3 can be added under stirring to the oily or aqueous phase 
before the emulsification, or alternatively after the emulsification with intensive stirring over 
50°C. 
It is an ideal system for wet wipes preservation, for both acqueous formulations and O/W 
lotions.  
 
 

Vehicle form Applications % Use levels 

Water based systems solutions 
 tonics 

0.3-0.7 

Gels  hair gels 
 shaving gels 
 body gels 

0.4-0.8 

Surfactant based systems shower gels 
 bubble baths 
 shampoos 
 hair conditioners 
 intimate 

0.3-0.6 

Emulsions  body lotions and creams  
 face lotions and creams 
 suncare lotions and creams 
 shaving lotions and creams 
 Hand and foot creams 
 Lip creams 
 Foundations 
 Mascara  

0.6-1.0 

Wet wipes acqueous products 
 Baby lotions 

0.5-0.7 

 cleansing lotions 
 moisturizing lotions 

0.7-1.0 

 
The above use levels are only general indications. The optimal use concentration should be 
assessed in each formulation by preservative efficacy testing, as the activity of preservatives is 
strongly affected by other ingredients, pH of formula, type of container and hygiene of 
production. 
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7. Regulatory status 

 
Kemaben 3 is a worldwide approved preservative system. It’s admitted in all cosmetics in USA 
and at levels upto 2.0% in EU. Also approved in Japan upto 1.0% in rinse off products with the 
label “should not be used by infants or by people who are hypersensitive to formaldehyde”. 
 

8. Storage 
 
Store in the well closed original container upto 35°C protected from light. 
 
 

9. 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 
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INCI/CTFA name: DMDM Hydantoin 

 CAS number: 6440-58-0 

Empirical formula: C7H10O4
EINECS name: 2,4-Imidazolidinedione, 1,3-bis 

(hydroxymethyl)-5,5-dimethyl- 

Molecular weight: 188.19 EINECS number: 229-222-8 

 

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: Propylparaben  

 CAS number: 94-13-3 
Empirical formula: C10H12O3 EINECS name: Propyl-4-hydroxybenzoate  
Molecular weight: 180.20 EINECS number:202-307-7 

 
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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