
  

 
Preservative A2 Plus 

 
 
 

1. INCI Composition 
Diazolidinyl Urea 99.0% 
Iodopropynyl Butylcarbamate 1.0% 
 
 

2. Overview  
 
Preservative A2 Plus is a broad spectrum cosmetic preservative in powder. 
It is a synergistic combination of Diazolidinyl urea and Iodopropynyl Butylcarbamate which 
provide a broad spectrum protection against Gram-negative and Gram-positive bacteria, 
yeasts and molds. This ratio of components on the basis of a proved synergism gives the 
maximum antimicrobial activity with the lowest level of preservatives. 
Preservative A2 Plus is stable over a broad range of pH and is compatible with commonly used 
cosmetic ingredients. It may be used in a wide variety of cosmetic applications. 
 
 

3. Specification data 
Appearance: fine powder 
Colour: white 
Odour: mild typical 
Nitrogen: 19.0% - 21.0% 
Iodopropynyl butylcarbamate: 0.75% – 1.25% 
Loss on drying: 3.0% max. 
Heavy metals: 10 ppm max. 
Shelf life: 1 year in original packing 
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4. Mechanism of action 
 
Preservative A2 Plus is a new generation preservative system obtained by the combination of 
the very active bactericidal compound Diazolidinyl Urea with the strong fungicide IPBC. 
This mixture of compounds in the ratio 100:1 has shown a synergistic effect. Synergism is a 
cooperative action of two ingredients so that their total effect is greater than the sum of the 
two taken independently. This synergistic blend enables the formulator to achieve an adequate 
preservation with reduced levels of preservative. 
 
Diazolidinyl Urea is one of the most used cosmetic preservatives, it is one of the ten most 
frequently used in USA (FDA report 2005). 
Diazolidinyl Urea belongs to the group of formaldehyde-releaser agents. The antimicrobial 
activity is due to the presence of 4 hydroxymethyl groups each bounded to a nitrogen atom of 
the molecule. In aqueous solution the N-hydroxymethyl groups (-NCH2OH) are slowly 
hydrolyzed, resulting in a gradual liberation of methylene glycol (a hydrated form of 
formaldehyde) to the microorganisms, denaturing proteins of the cell wall, membrane and 
cytoplasm. This liberation is increased at elevated temperature and high pH.  
Diazolidinyl urea is highly effective against bacteria with a bactericidal level of 0.2%, a limited 
activity against yeasts at the use levels and fungicidal activity against molds at 0.3%. 
 
Iodopropynyl Butylcarbamate (IPBC) is a very strong fungicide, more active than parabens, 
introduced to the personal care market in the late 1980’s. 
IPBC is highly effective against fungal organisms with a fungicidal activity at 0.004% and only 
a mild bactericidal effect at use levels.  
 
 

5. Stability 
 
The Diazolidinyl Urea and IPBC blend is stable and effective in a range of pH from 3 to 9. 
IPBC is light and heat sensitive. so prolonged heating over 40°C and the exposition to direct 
sun light should be avoided to prevent the early decomposition of IPBC. 
 
Preservative A2 Plus is compatible with most commonly used cosmetic ingredients and it is not 
inactivated by non-ionic emulsifiers and proteins. 
 

6. Solubility 
 
Preservative A2 Plus is very soluble in propylene glycol, soluble in water, sparingly soluble in 
glycerin, very slightly soluble in ethanol and methanol and insoluble in mineral oil 
The solubility at 25°C of Preservative A2 Plus expressed in percent by weight (g solute/g solution) 
in some cosmetic solvents of common use is shown in the table below. 
 

Solubility of Preservative A2 plus 
 

Solvents % 

Water 1 
Propylene glycol 40 
Butylene glycol 0.25 
Glycerol <0.5 
Ethanol <0.1 
Methanol <0.1 
Mineral oil <0.01 
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7. Antimicrobial activity 
 

 
The antimicrobial activity of Preservative A2 Plus against the 5 most common contaminants in 
cosmetic industry was determined with the Minimum Inhibitory Concentration (MIC) and 
Minimum Biocidal Concentration (MBC) method. 
The test was conducted using the panel of microorganisms (bacteria and fungi) normally 
utilized for pharmacopeial test. Microbial suspensions of microorganisms derived from ATCC 
were prepared in suitable nutrient broths. Serial dilutions of the preservative are carried out in 
96-well sterile microtiter plates. The wells were separately inoculated with the microbial 
suspensions 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 minimum inhibitory concentration (MIC) gives the bacteriostatic/fungistatic activity, which 
expresses the ability to inhibit the reproduction of microorganisms. The MIC value is the lowest 
concentration that inhibits the visible growth of test organisms after 48 hours for bacteria, 72 
hours for yeasts and five days for molds. 
The minimum biocidal concentration (MBC) gives the bactericidal/fungicidal activity, which 
expresses the ability to kill microorganisms after a contact time of 24 hours with the 
antimicrobial compound. 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. 
 

3.1 Biostatic (MIC) and biocidal (MBC) activities of Preservative A2 Plus in ppm 
 

Test organisms 
(≅ 106CFU/mL) 

Minimum 
inhibitory 

concentration.  

Minimum  
biocidal 

concentration.  
Gram-positive bacteria 
Staphylococcus aureus  312 875 
Gram-negative bacteria 
Escherichia coli  375 875 
Pseudomonas aeruginosa  625 1250 
Yeasts 
Candida albicans  312 1000 
Molds 
Aspergillus niger  125 1000 

 
 
Preservative A2 Plus is highly effective against Gram-positive, Gram-negative bacteria, yeasts 
and molds with a bactericidal activity at 0.13% and fungicidal effect at 0.1%.  
 
These values permit to estimate the theorical antimicrobial activity of a compound, but 
shouldn't be intended as concentrations of use: to ensure the preservation adequacy in the 
finished product a preservation efficacy testing (Challenge test) is always recommended. 
On demand, our Microbiological Laboratory will give you the appropriate support. 
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8. Applications  
 
Preservative A2 Plus is a preservative of new generation that can be used in a wide range of 
cosmetic formulations. It is compatible with anionic, cationic, non ionic ingredients and 
proteins. 
Preservative A2 Plus retains its complete antimicrobial activity also when parabens 
effectiveness has been decreased by interaction with non-ionics emulsifiers or proteins, or by 
the migration into oil phase. This blend offers to the formulator a viable choice for products 
containing this inactivators without having to increase the preservative content. 
Preservative A2 Plus is employable in applications with a pH range from 3 to 9. 
It is water soluble at concentration up to 1.0% which allows good solubility at the normal use 
level. 
It can be easily incorporated at room temperature in the acqueous phase of formulations such 
as water based lotions, gels, surfactants based formulas. 
In emulsions and in every preparation that require heating, its addition is recommended at 
temperature below 40°C, during the cooling stage. 
The typical use levels are from 0.05-0.2% of the blend alone. This levels should be increased 
upto 0.4-0.5% in more complex formulations that showed high susceptibility to microbial 
contamination. 
 
 

Vehicle form applications  Use levels % 
Water based systems solutions 
 hair and scalp tonics 

0.1-0.2 

Gels  hair gels 
 shaving gels 
 body gels 
 foot gels 

0.1-0.2 

Surfactant based systems shower gels 
 bubble baths 
 shampoos 
 hair conditioners 
 hand cleaner 
 intimate 

0.05-0.2 

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

0.1-0.5 

Wet wipes acqueous products 
 cleansing lotions 
 moisturizing lotions 

0.2-0.5 

Powders  make up base 
 eye shadows, eye liner 

0.1-0.3 

Raw materials surfactants  
 vegetal extracts 

0.3-0-5 
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NOTE: the above use levels are only general indications. The optimal level of preservative 
required for an adequate preservation should always be assessed on the basis of a 
preservative efficacy tests (so called challenge test). The susceptibility to microbial 
contamination of a given formula generally increase in presence of high content of natural 
extract, proteins and water. Furthermore several unpredictable factors such as pH, other 
ingredients, packaging and hygiene of production may influence the preservation. 
 
 

9. Toxicological data 
 
The components of Preservative A2 Plus were evaluated by the expert panel of the Cosmetic 
Ingredient Review (CIR) and judge safe at use levels upto 0.5%. 
Preservative A2 Plus at use levels is non irritating for eyes and skin, and non sensitizing. 
 
SCCNFP delivered a latest opinion on 1 July 2004 concerning the safe use of IPBC in cosmetics, 
concluding that the daily bioavailable intake of iodine from cosmetics should not exceed 20% 
of the recommended daily intake of 150 μg. Moreover should not be used in oral hygiene and 
lip care products. 
 
Repeated Patch test (humans) 
A Repeated Insult Patch Test (RIPT) was conducted and showed that the blend does not induce 
irritation nor display any evidence of induced allergic contact dermatitis in human subjects. 
The tests employed 110 healthy volunteers (24 males, 86 females) who were exposed to 1.0% 
acqueous solution of the blend. The 1.0% test solution was applied to the back, waist and 
adjacent to the spinal mid-line with an occlusive patch. The subjects were instructed to 
remove the patches every 24 hours after application. There were 24 hours rest periods in the 
middle of the week and 48 hours rest periods that occurred with Saturday removals.  
The sites were scored prior to the next application. This procedure was repeated until 9 
applications of the test solution had been completed. During the challenge phase of the RIPT, 
subjects were given a 2 week rest period after which the test solution was applied to virgin 
test sites. The site was scored 24 and 72 hours after the application. The RIPT showed that the 
blend does not induce irritation nor display any evidence of induced allergic contact dermatitis 
in human subjects. 
 
 

10. Regulatory status 
 
In EU Preservative A2 Plus is approved as cosmetic preservative with the following restrictions: 
− in bath products, shower gels and shampoos can be used upto 0.5% without restrictions; 
− in rinse-off products other than bath products, shower gels and shampoos, can’t be used 

for children under 3 years. Requires label “Not to be used for children under three years of 
age”; 

− in leave-on products is allowed upto 0.5%; can’t be used in body lotions, body creams and 
in products to be applied on large part of body. Can’t be used for children under 3 years, 
requires label “Not to be used for children under three years of age”; 

− in deodorants and antiperspirants may be used upto 0.5%. Requires label “Not to be used 
for children under three years of age”; 

− can’t be used in oral hygiene and lip care products. 
 
Preservative A2 Plus is allowed in USA upto 0.5% in rinse off and leave on products, not 
permitted in aerosols. 
It is allowed in Japan. 
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11. Storage  
 
The product is very hygroscopic, so it should be stored in tightly closed original containers at 
temperatures below 35°C, protected from direct light. 
At these conditions its guaranteed shelf-life is of 1 year from the manufacturing date. 
 
 

12. Description of single ingredients 
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INCI/CTFA name: Diazolidinyl Urea 

 CAS number: 78491-02-8 
Empirical formula: C8H14O7N4 EINECS name: Urea,N-[1,3-bis(hydroxymethyl)-2,5-

dioxo-4-imidazolidinyl]-N,N’-
bis(hydroxymethyl)- 

Molecular weight: 278.22 EINECS number: 278-928-2 
 
 

N

O

O I

 

INCI/CTFA name: Iodopropynyl Butylcarbamate 

 CAS number: 55406-53-6 
Empirical formula: C8H12I N O2 EINECS name: carbamic acid,butyl-,3-iodo-2- 

propynyl ester 
Molecular weight: 281.09 EINECS number: 259-627-5 
 
 
 
 
 
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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