
  
 

 

Preservative A15 
Safe antimicrobial for cosmetics and pharmaceuticals 

 
1. Chemical structure
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Empirical formula: C11 H16 N8 O8 

Molecular weight: 388,29 
 

2. Codex and names
 
CTFA/INCI name: Imidazolidinyl Urea 
NF name: Imidurea 
EINECS name N,N’-Methylenebis[N’-[1-(hydroxymethyl)-2,5-dioxo-4-Imidazolidinyl]-urea]
CAS number: [39236-46-9] 
EINECS number: 254-372-6 

 
 

3. Specifications data
 
Appearance: fine, free flowing powder 
Colour: white 
Odour: none or mild typical 
Identification: corresponds to C.T.F.A. IR spectrum 
Colour and clarity (30% water solution): clear and colorless 
Nitrogen: 26.0% – 28.0% 
pH (1% water solution): 6.0 – 7.5 
Loss on drying: 3.0% max 
Sulphated ash: 3.0% max 
Heavy metals (Pb): less than 10 ppm 
Shelf life: 1 year in original packing 

 
 

4. General description
 
Preservative A15 is a well established cosmetic and pharmaceutical preservative, highly effective against 
Gram-negative and Gram-positive bacteria over the period of storage and use of the product. 
Imidazolidinyl Urea has been available as cosmetic ingredient since 1973 and by 1977 had become, as 
reported by the FDA, the most frequently used preservative in cosmetics sold in USA, after parabens. 
Preservative A15 is a fine white powder, odorless and very hygroscopic. 
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5. Mechanism of action

 
Preservative A15 belongs to the group of formaldehyde-releaser agents. The antimicrobial activity is due to 
a slow and steady decomposition of the molecule occurring in acqueous solution after the hydrolysis of the 
two hydroxymethylic groups (-NCH2OH). This hydrolysis results in a gradual liberation of methylene glycol (a 
hydrated form of formaldehyde) to the microorganisms, denaturing the proteins of cell wall, membrane and 
cytoplasm. 

 
 

6. Stability
 
Preservative A15 is stable in the range of pH from 3 to 9. 
Preservative A 15 should not be exposed to temperature over 50°C for more than one hour to prevent an 
early and too fast decomposition of which may cause a lack of protection in the later stages of shelf life and 
an excessive irritancy. 
Preservative A15 is compatible with most cosmetic formulations and ingredients, it’s not inactivated by non-
ionic emulsifiers and proteins. 
It does not absorb ultraviolet light. 
 
 

7. Solubility
 
Preservative A15 is very soluble in water, freely soluble in glycerin, ethylene glycol and propylene glycol, 
very slightly soluble in ethanol, methanol, dimethylisosorbide and isopropanol and practically insoluble in 
oils. 
 

Solubility (in gram percent of solvent) of Preservative A15 in different solvents 
 

Solvent  25°C 60°C 

Water >100 - 
Ethylene glycol -

 
 

  

 
  

  
  
  

>100 
Propylene glycol 30 >100 
Glycerol 48 90 
Dimethylisosorbide - 0,05
Methanol 0.05 -
Ethanol 0.01 -
Isopropanol  0.05 -
Mineral oil <0.01 - 
Sesam oil <0.01 - 
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8. Antimicrobial activity

 
The antimicrobial activity of Preservative A15 versus a variety of bacteria and fungi was determined using 
the following tests: 
- minimum inhibitory concentration (MIC) and minimum biocidal concentration (MBC) method;  
- agar diffusion assay (agar cup plate) to compare the effectiveness of different preservatives. 
 

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

The inhibitory activity on microbial growth of Preservative A15 was determined by the minimum inhibitory 
concentration (MIC); the killing activity on microorganisms by minimum biocidal concentration (MBC). 
Serial dilutions of Preservative A15 in nutrient broth (Tryptic soy broth for bacteria and Sabouraud dextrose 
broth for fungi) were inoculated with microbial cultures of ATCC test organisms (S. aureus ATCC 6538, E. 
coli ATCC 8739, P. aeruginosa ATCC 9027, C. albicans ATCC 10231, A. niger ATCC 16404), to reach a 
concentration of 106 cells/mL.  
The MIC value is the lowest concentration that inhibits the growth of test organisms after 48 hours for 
bacteria, 72 hours for yeasts and five days for molds. 
After contact time with preservative of 24 hours for bacteria and yeasts and 48 hours for molds, a sample of 
each tube 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. 
 
MIC/MBC values permit to estimate the theorical antimicrobial activity of a compound, but they shouldn't to 
be intended as concentrations of use: to ensure the preservation adequacy in the finished product a 
preservation efficacy test (Challenge test) is always recommended. 
 

3.1 Biostatic (MIC) and biocidal (MBC) activities of Preservative A15 in ppm 
 

Test organisms 
(≅ 106CFU/mL) 

Minimum inhibitory 
concentration.  

Minimum biocidal 
concentration.  

Gram-negative bacteria 
Escherichia coli 438 1250 
Pseudomonas aeruginosa 438 1750 
Gram-positive bacteria 
Staphylococcus aureus 313 1250 
Yeasts 
Candida albicans 8000 8000 
Molds 
Aspergillus niger 6000 8000 

 
Preservative A15 is highly effective against Gram-negative and Gram-positive bacteria. It showed very good 
bacteriostatic activity at a concentration of 0.05%, a bactericidal effect against Gram-positive bacteria and 
Gram negative with a concentration of 0.2%. 
Preservative A15 at the use concentrations of 0.2-0.5% has only a limited activity against yeasts and molds, 
for this reason it’s always necessary to combine Preservative A15 with an antifungal agent, such as 
parabens, sorbic acid or dehydroacetic acid. 
A synergistic behavior has been observed in combination with parabens (methylparaben and 
propylparaben), quaternary ammonium compounds or, in formulation with an acid pH, with sorbic acid, 
dehydroacetic acid. Its ability to act synergistically with other preservatives results in a preservative system 
which gives not only a wide range of protection, but also greater preservative capacity. 
The antimicrobial effect is increased by the presence of surfactants (e.g. sodium lauryl sulfate), so that in 
certain surfactant-based formulations such as anionic shampoos, Preservative A15 can be used alone. 
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AGAR CUP PLATE 
 
The antimicrobial activity of Preservative A15 was directly compared on agar with the ISP concurrent 
product (Germall 115) and with the activity of Diazolidinyl Urea (Preservative A2). 
This method is based on the measurements of the inhibition zone around wells containing the preservative 
in agar plates seeded with different microorganisms: the greater is diameter of inhibition zone, the greater is 
the antimicrobial activity of the test compound. 
Two layers of Tryptic Soy Agar or Sabouraud Dextrose Agar were distributed into square plates 16 cm per 
side. The second layer is seeded with a suspension of micro-organisms to reach a level of approximately 108 
germs per mL. Aliquotes of 100 μL of the product to be tested at different concentrations were deposited 
into 7 mm diameter wells drilled in the agar. 
The tests were repeated in duplicate. The average of the inhibition zones resulting from this test are 
reported in the following tables at different concentrations of preservatives water solutions. 
 
 

Diameter of inhibition zone (mm) for Staphylococcus aureus 
Preservative 

level 
Preservative

A15 Germall 115 Preservative
A2 

5% 23 23 28 
2% 19 19 21 
1% 16 15 18 

0.75% 14 14 17 
 
 

Diameter of inhibition zone (mm) for Pseudomonas aeruginosa 
Preservative 

level 
Preservative

A15 Germall 115 Preservative
A2 

5% 28 28 36 
2% 21 20 26 
1% 18 18 21 

0.75% 16 16 20 

 
 

Diameter of inhibition zone (mm) for Pseudomonas cepacia 
Preservative 

level 
Preservative

A15 Germall 115 Preservative
A2 

2% 19 19 24 
1% 16 15 21 

0.75% 14 14 18 

 
 

Diameter of inhibition zone (mm) for Aspergillus niger 
Preservative 

level 
Preservative

A15 Germall 115 Preservative
A2 

5% 10 10 16 
2% - - 10 
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9. Toxicological data

 
Preservative A15 is a toxicologically safe preservative. The expert panel of the Cosmetic Ingredient Review 
(CIR) evaluated Imidazolidinyl Urea in 1980 and concluded, in the Final Report on the Safety Assessment, 
that it's safe when incorporated in cosmetic products at the normal use levels. 
Several toxicity studies have been conducted at extremely high levels in order to detect significant adverse 
effects; the results of these toxicological tests permit to consider Preservative A15 non irritating and non 
sensitizer. 
 
Acute oral toxicity (rats and mice) 
The oral LD50 is 5,200 mg/kg in rats and 7,200 g/kg in mice. 
 
Subacute oral toxicity (90-days test on rats) 
Levels up to 1300 mg/kg per day gave no toxic effect. 
 
Acute dermal toxicity (rabbits) 
The dermal LD50 on normal and abraded skin was greater than 8000 mg/kg. 
 
Primary skin irritation (rabbits) 
No visible skin irritation of rabbits was found at concentration until 5%. 
50% water solution causes no irritation on intact skin, but on abraded skin causes edemas and erythemas. 
The powder causes a slight skin irritation for contact. 
 
Eye irritation (rabbits) 
Up to 20% water solution of test material was applied to the eyes of healthy rabbits (Draize method) and no 
visible irritation was observed 
The powder produced mild transient conjunctival irritation of the rabbit eye, but there was no effect on the 
cornea or iris, and the conjunctival irritation cleared by the second or third day. 
 
Dermal Sensitization (guinea pigs) 
The test material (0.5% water solution) is not a contact sensitizer. 
 
Phototoxicity (guinea pigs) 
Not phototoxic. 
 
Mutagenicity 
Non mutagenic in Ames test, Chromosomal Aberration Assay and Rat Hepatocyte/DNA repair. 
 
Teratogenicity (mice) 
Not detectable. It is slightly fetotoxic. 
 
Patch test (humans) 
Repeated patch tests on 200 healthy volunteers with a 10% water solution of test material showed no 
irritation and no sensitization. 
 
Cytotoxicity (human fibroblasts) 
In concentrations of up to 30% test material appeared to have no significant cytotoxic effects. 
 
 

10. Regulatory status
 
Preservative A15 is approved in the European Union with a maximum level of 0.6% without restrictions of 
use. Allowed in USA in rinse-off and leave-on products. Permitted in Japan at levels up to 0.3% in rinse-off 
products not used on mucous membrane, with the warning label “Should not be used by infants or by 
people who are hypersensitive to formaldehyde”. 
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11. Applications 

 
Preservative A15 can be used in the great majority of cosmetic products and also in topical drugs, as it is 
listed in US National Formulary. CTFA reported its use in more than 50 product categories. 
For its high water solubility can be incorporated in water based, surfactants based formulations and in every 
cold preparation, at any phase of the formulation.  
In emulsions and in every hot process, its addition is recommended at temperature below 50°C during the 
cooling stage. 
For its high solubility in water and the very slight solubility in oils, an adequate preservative concentration is 
maintained in the water phase and the migration out of the water phase of emulsions, where 
microorganisms live and multiply, is limited. 
Preservative A15 is active over a wide range of pH. 
The common use concentrations are 0.2-0.5%, alone or best in combinations with parabens. For a broad 
spectrum preservative system, Preservative A15 may be added with methylparaben and propylparaben: the 
combination with parabens takes advantages of a synergistic action and provides a generally applicable, 
wide-range, versatile system. 
Preservative A15 is not inactivated by non-ionic emulsifiers and proteins but where large quantities of these 
compounds are present in combination with parabens, the content of Preservative A15 should be increased 
for the diminished contribution of the parabens. 
Certain surfactants enhance the preservative potency of Preservative A15 and may permit a reduction in the 
amount of product needed. 
 

Typical preservative combinations used in cosmetics 
Product 

categories 
Preservative A15

% 
Methylparaben 

% 
Propylparaben 

% 
Creams 0.25 

0.40 
0.50 
0.20 

0.20 
0.15 
0.10 
0.25 

0.10 
0.10 
0.10 
0.05 

Eyeliners 0.25 
0.50 

0.10 
0.10 

0.10 
0.10 

Hair conditioners 0.25 
0.20 

0.20 
0.10 

0.10 
0.10 

Lotions 0.40 
0.25 
0.50 

0.20 
0.15 
0.10 

0.10 
0.10 
0.10 

Mascara 0.25 
0.30 
0.50 
0.25 

0.15 
0.20 
0.30 
0.10 

0.15 
0.10 
0.20 
0.10 

Powders 0.20 
0.25 
0.20 

0.15 
0.15 
0.10 

0.15 
0.10 
0.10 

Rouges 0.50 0.10 0.10 
Shampoos 0.25 

0.20 
0.50 
0.40 

0.20 
0.20 
0.20 
0.10 

0.10 
0.10 
0.10 
0.01 

Suntan lotions 0.25 0.10 0.05 

 
 

12. Storage  
 
The product is very hygroscopic, so it should be stored in tightly closed original containers at room 
temperature. At this condition its guaranteed shelf-life is of 2 year from the manufacturing date. 
 
 
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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