
  
 

 
A2 Plus Liquid 

 
1. INCI Composition 

Diazolidinyl Urea 39.6% 
Iodopropynyl Butylcarbamate 0.4% 
Propylene Glycol 60% 
 
 

2. General description 
 
A2 Plus Liquid is a broad spectrum cosmetic preservative in liquid form. 
It is a synergistic combination of Diazolidinyl urea and Iodopropynyl Butylcarbamate in ratio 
100:1 dissolved in Propylene Glycol, very effective against Gram-negative and Gram-positive 
bacteria, yeasts and molds. This ratio of components on the basis of a proved synergism give the 
maximum antimicrobial activity with the lowest level of preservatives. 
A2 Plus Liquid may be easily incorporated and effectively preserve a great variety of cosmetic 
formulations. 
 
 

3. Specification data 
Appearance: Clear, colourless viscous liquid 
Odour: Mild typical 
IPBC: 0.35-0.45% 
Nitrogen: 7.5-8.5% 
Propylene Glycol 58-62% 
pH (1.0% in water ): 6.5-7.5% 
Heavy metals: 10 ppm max. 
Shelf life: 1 years in original packing 

 
 

4. Chemical-physical data 
Density (at 20°C): approx.1.199 g/mL 
Freezing point: < -20°C 
Solubility (in water at 20°C): approx. 4.5% 
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5. Mechanism of action 
 
A2 Plus Liquid is a preservative system of new generation obtained by the combination of the 
very active bactericidal compound Diazolidinyl Urea with the highly fungicidal IPBC. 
This mixture of compounds in the ratio 100:1 has shown a synergistic effect. The biological 
synergism exists when two combined agents require lesser amounts to obtain the same inhibitory 
or cidal effect than either single agent alone. 
This preservative system broaden the antimicrobial spectrum of activity of each agent, increase 
the water solubility of the mixture and minimize the toxicity or irritation. 
 
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 fungi with a fungicidal activity against yeasts and molds at 
0.004% and only a mild bactericidal effect at use levels.  
 
Propylene Glycol reduces water availability in the system and is a co-solvent for IPBC, that show 
low water solubility. 
 
 

6. Stability 
 
A2 Plus Liquid is stable and effective in a range of pH from 3 to 9. 
 
IPBC is light and heat sensitive, so the product should not be long exposed to temperature over 
40°C and to direct sunlight. 
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7. Antimicrobial activity 
 
The preservative effectiveness of A2 Plus Liquid in a typical cosmetic o/w emulsion was evaluated 
using the European Pharmacopoeia method (5.1.3 Efficacy of antimicrobial preservation).  
The tests were performed using the following microorganisms:  

− E. coli ATCC 6538, 
− P. aeruginosa ATCC 9027, 
− S. aureus ATCC 8739, 
− C. albicans 10231,  
− A. niger ATCC 16404. 

Amounts of 50 g of the test product (without preservative, with 0.05% and 0.1% A2 Plus Liquid) 
were inoculated with the challenge microorganisms in pure culture to reach microbial levels of 106 
cfu/g for bacteria and 105 cfu/g for fungi. The test samples were mixed and assayed at 0, , 2, 7, 
14, 21, 28 days. 
The assays were performed on 1 g of test sample serially diluted in Letheen broth and plated in 
Letheen agar; plates are incubated at 35°C for bacteria and at 25°C for fungi. After incubation 
readings of the number of colonies per gram (cfu/g) were made.  
Products are judged adequately preserved when bacteria are reduced of more than 99% (2 Log) 
after 2 days and more than 99.9% (3 Log) after 7 days; yeasts and molds should be reduced of 
more than 99% (2 Log) after 14 days. 
 
The formulation and the data obtained are presented in the following tables and graphs. 
 
 

Composition of o/w emulsion used for preservative efficacy test 
 

INCI name    Weight % 
Stearic acid    5.0  idem  idem 
Mineral oil    2.5  idem  idem 
Cethyl alcohol   1.0  idem  idem 
Laureth-5, 
Ceteth-5, 
Oleth-5, 
Steareth-5    0.5  idem  idem 
Glycerol monostearate, 
Polyoxyethylene stearate  1.5  idem  idem 
Triethanolamine 99%  1.0  idem  idem 
Citric acid 30% water solution 0.6  idem  idem 
Water      88.0  87.875 87.75 
A2 Plus Liquid 0  0.125  0.25 
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Preservation efficacy in o/w emulsion without preservative 
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Strains  time 0 2 day 7 days 14 days 21 days 28 days Results  

E. coli 2.5⋅106 1.1⋅107 7.3⋅106 6.0⋅106 7.3⋅105 2.2⋅105 Failed  
P. aeruginosa 3.2⋅106 5.0⋅106 5.0⋅105 2.7⋅106 7.2⋅104 2.0⋅104 Failed  
S. aureus  2.4⋅106 3.0⋅107 1.5⋅105 4.4⋅105 2.5⋅103 9.9⋅103 Failed  
C. albicans  8.6⋅105 6.0⋅106 4.0⋅106 1.1⋅106 5.8⋅106 1.0⋅106 Failed  
A. niger  3.8⋅105 3.1⋅106 6.5⋅105 3.7⋅105 1.4⋅106 2.6⋅105 Failed  

 
 
 

Preservation efficacy in o/w emulsion with 0.125% A2 Plus Liquid 
 

Strains  Time 0 2 day 7 days 14 days 21 days 28 days Results  

E. coli  2.5⋅106 <10 <10 <10 <10 <10 Passed   
P. aeruginosa 3.2⋅106 <10 <10 <10 <10 <10 Passed   
S. aureus  2.4⋅106 6.2⋅102 <10 <10 <10 <10 Passed   
C. albicans  8.6⋅105 <10 <10 <10 <10 <10 Passed   
A. niger 3.8⋅105 <10 <10 <10 <10 <10 Passed   1, 0 E+0 0
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Preservation efficacy in o/w emulsion with 0.25% A2 Plus Liquid 
 

Strains  Time 0 2 day 7 days 14 days 21 days 28 days Results  

E. coli 2.5⋅106 <10 <10 <10 <10 <10 Passed   
P. aeruginosa 3.2⋅106 <10 <10 <10 <10 <10 Passed   
S. aureus  2.4⋅106 5.0⋅104 <10 <10 <10 <10 Passed   
C. albicans  8.6⋅105 6.7⋅103 <10 <10 <10 <10 Passed   
A. niger 3.8⋅105 <10 <10 <10 <10 <10 Passed   
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NOTE: value <10 represents the limit of detection of plate count method, indicate no microbial growth. 
 
 
Results: 
 
The unpreserved emulsion was susceptible to bacterial and fungal contamination and supported 
high levels of viable organisms for all the test period. 
The formulation preserved with 0.125% A2 Plus Liquid has completely inactivated bacterial and 
fungal contamination within two days, except for S. aureus that was reduced of more than 3 Log. 
No viable bacteria were recovered for the duration of the test. 
The emulsion with 0.25% A2 Plus Liquid totally inactivated all test organisms in 2 days. 
The formulations with 0.125% and 0.25% A2 Plus Liquid were adequately preserved against the 
tested organisms comply with EP method; these results meet also USP, and CTFA requirements. 
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8. Applications  

 
A2 Plus Liquid is a new paraben-free preservative system of the IPBC generation, it can be used 
alone in a variety of cosmetic products. 
It is compatible with the most commonly used cosmetic ingredients and is not inactivated by non-
ionic emulsifiers and proteins. 
A2 Plus Liquid retains its complete antimicrobial activity also when parabens and phenolic 
compounds are inactivated by interaction with non-ionics emulsifiers or highly ethoxylated 
compounds 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. 
 
A2 Plus Liquid is its fully active in formulations with a pH range 3-9. 
For its water solubility up to 4.5% it can be easily incorporated at room temperature in the 
acqueous phase of formulations such as water based lotions, gels, surfactants based formulas 
and in every cold process. 
In emulsions and in every preparation that require heating, its addition is recommended at 
temperature below 40°C, during the cooling stage. 
The normal use levels are from 0.1-0,5% alone. The concentration of 0.5% is suggested in more 
complex formulations with high susceptibility to microbial contamination, but levels should be 
increased upto 0.8% (1.25% maximum admitted level). 
 

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

0.2-0.4 

Gels  hair gels 
 shaving gels 
 body gels 
 foot gels 

0.2-0.5 

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 

0.3-0.8 

Wet wipes acqueous products 
 cleansing lotions 
 moisturizing lotions 
 baby lotions 

0.4-0.9 

Raw materials surfactants  
 vegetal extracts 

0.4-1.0 

 
The above use levels are general indications. The optimal level of preservatives required for the 
adequate preservation of each product should always be assessed by a preservative efficacy tests 
(so called challenge test).  
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The susceptibility to microbial contamination of a given formula generally increase with the 
presence of high content of natural extract, proteins and water. Furthermore several factors such 
as pH, other ingredients, packaging and hygiene of production may influence the preservation of 
a product. 
 
 

9. Toxicological data 
 
The components of A2 Plus Liquid were evaluated by the expert panel of the Cosmetic Ingredient 
Review (CIR) and judge safe at use levels upto 1.25%. 
A2 Plus liquid is considered non irritating and non sensitizing at use levels. 
 
Repeated Patch test (humans) 
A Repeated Insult Patch Test (RIPT) was conducted and showed that the blend Diazolidinyl Urea 
IPBC in ratio 1:100 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 (corresponding to the active of 2.5% A2 Plus Liquid). 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 A2 Plus Liquid is approved as cosmetic preservative with the following restrictions: 
− in bath products, shower gels and shampoos can be used upto 1.25% 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 1.25%; 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 1.25%. Requires label “Not to be used 
for children under three years of age”; 

− can’t be used in oral hygiene and lip care products. 
 
A2 Plus Liquid is allowed in USA in rinse off and leave on products upto 1.25%, not permitted in 
aerosols. It is not allowed in Japan. 
 
 

11. Storage  
 
A2 Plus Liquid should be stored in tightly closed original containers at temperatures up to 40°C, 
protected from direct light.  
At these conditions its guaranteed shelf-life is of 1 year from the manufacturing date. 
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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 
 

OH

OH  

INCI/CTFA name: Propylene Glycol 

 CAS number: 57-55-6 
Empirical formula: C3H8O2 EINECS name: 1,2-Propanediol 
Molecular weight: 76.09 EINECS number: 200-338-0 
 
 
 
 
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. 

 

Info  A2 Plus Liquid.doc 7/7 29/10/2008 Version 03 


	1. INCI Composition
	2. General description 
	3. Specification data
	4. Chemical-physical data
	5. Mechanism of action 
	6. Stability 
	7. Antimicrobial activity 
	8. Applications  
	9. Toxicological data 
	10. Regulatory status 
	11. Storage  
	12. Description of single ingredients 
	EINECS number: 278-928-2
	EINECS number: 259-627-5
	EINECS number: 200-338-0


