
  
 

Kem 30 
A complete cosmetic preservative in liquid form 

 
 

1. Chemical structure 
 
Chemical name: N-(Hydroxymethyl) Glycine, Sodium salt 
Structural formula: 

N
O

O

OH

H

Na
+

Empirical formula: C3 H6 N O3Na 

Molecular weight: 127.08 
 

2. Codex and names 
 
CTFA/INCI name: Sodium Hydroxymethylglycinate 
CAS number: [70161-44-3] 
EINECS number: 274-357-8 
 
 

3. Specifications data 
 
Appearance: clear liquid 
Colour colourless to light yellow 
Odour: mild characteristic 
Nitrogen: 5.5% – 6.1% 
Total solids: 49% – 52% 
pH (as is): 9.0 – 12.0 

 
 

4. General description 
 
Kem 30 is a broad spectrum preservative, developed to prevent microbial contamination in a 
wide range of personal care products. 
Kem 30 is a 50% water solution of the active Sodium Hydroxymethylglycinate. It is a clear, 
transparent liquid, colourless to light yellow, with a characteristic mild odour. 
 
 

5. Mechanism of action 
 
Sodium Hydroxymethylglycinate is a formaldehyde releaser agent derived from the aminoacid 
glycine. Its antimicrobial activity is due to the slow decomposition of the molecule occurring in 
acqueous solution. This hydrolysis results in the liberation of methylene glycol (a hydrated 
form of formaldehyde) to the microorganisms, which denatures proteins of the cell wall, 
microbial membrane and cytoplasm. 
Furthermore, Sodium Hydroxymethylglycinate like glycine has sequestrant properties on the 
metal ions, causing the disruption of microbial cell envelope. 

info KEM 30.doc 1/15   



  
 

 
6. Antimicrobial activity 

 
The antimicrobial activity of Kem 30 versus a variety of bacteria and fungi was evaluated using 
the following methods. 
- a minimum inhibitory concentration (MIC) and minimum biocidal concentration (MBC) test 

method; 
- an agar well diffusion assay (agar cup plate) to compare the effectiveness of different 

preservatives; 
- a preservative efficacy test to determine the adequacy of preservation in cosmetic 

products. 
 

Minimum Inhibitory Concentration (MIC) and Minimum Biocidal Concentration (MBC)  
 
The antimicrobial activity of Kem 30 against 5 microorganisms taken from all likely types of 
cosmetic contaminants, was determined following 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 pharmacopoeia 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) shows 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. 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. 
 

Biostatic (MIC) and biocidal (MBC) activities of Kem 30 in ppm 

Test organisms 
(≅ 106CFU/mL) 

Minimum 
inhibitory 

concentration.  
 

Minimum biocidal 
concentration.  

 

Gram-negative bacteria 
Escherichia coli 500 750 
Pseudomonas aeruginosa 625 625 
Gram-positive bacteria 
Staphylococcus aureus 500 875 
Yeasts 
Candida albicans 8000 8000 
Molds 
Aspergillus niger 3000 3000 

 
Kem 30 is effective against a wide spectrum of Gram-positive and Gram-negative bacteria, 
yeasts and molds. 
Kem 30 has very high bactericidal activity against Gram-positive and Gram-negative bacteria 
with a concentration of 0.09%, a fungicidal effect against yeasts at levels of 0.8% and against 
molds at 0.3%.  
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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, our Microbiological Laboratory can offer the appropriate support. 

 
 

AGAR CUP PLATE 
 
The antimicrobial activity of Kem 30 was directly compared with the activity the same 
compound of different manufacturers (Akema versus ISP) and with other cosmetic another 
preservative system (Imidazolidinyl Urea Methylparaben, Propylparaben, Propylene Glycol). 
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. Aliquote of 100μL 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. 
 

Microbial strains used 
 
Staphylococcus aureus    ATCC  6538  
Staphylococcus epidermidis   ATCC 12228 
Bacillus subtilis     ATCC  6633  
Pseudomonas aeruginosa    ATCC  9027  
Pseudomonas putida    ATCC 49128  
Escherichia coli     ATCC  8739  
Candida albicans     ATCC 10231 
Penicillium notatum    ATCC 9178 
 

 
Denomination of preservatives used in the test 

INCI name Trade name Manufacturer  

Kem 30 Akema  Sodium 
Hydroxymethylglycinate Suttocide A ISP 
Imidazolidinyl Urea, 
Methylparaben, 
Propylparaben, 
Propylene Glycol 

Kemaben  Akema  
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Diameter of inhibition zone (mm) for Staphylococcus aureus 

Preservative 
level 

Kem 30 Suttocide A Kemaben 

2% 28 26 20 
1% 22 20 10 

0.5% 18 16 - 

 
Diameter of inhibition zone (mm) for Staphylococcus epidermidis 

Preservative 
level 

Kem 30 Suttocide A Kemaben 

2% 27 25 20 
1% 21,5 19 12 

0.5% 17,5 15 9 
 

Diameter of inhibition zone (mm) for Bacillus subtilis 

Preservative 
level 

Kem 30 Suttocide A Kemaben 

2% 28 26 21 
1% 24 22 16 

0.5% 20 18 10 
 

Diameter of inhibition zone (mm) for Pseudomonas putida 

Preservative 
level 

Kem 30 Suttocide A Kemaben 

2% 18 17 13 
1% 16 15 10 

0.5% 11 10 8 
 

Diameter of inhibition zone (mm) for Pseudomonas aeruginosa 

Preservative 
level 

Kem 30 Suttocide A Kemaben 

2% 21 20 16 
1% 19 16,5 13 

0.5% 17 15,5 10 
 

Diameter of inhibition zone (mm) for Escherichia coli 

Preservative 
level 

Kem 30 Suttocide A Kemaben 

2% 20 19 15,5 
1% 18 16 13 

0.5% 16 15 11 
 

Diameter of inhibition zone (mm) for Candida albicans 

Preservative 
level 

Kem 30 Suttocide A Kemaben 

2% 14,5 13 10 
1% 11 - - 

0.5% - - - 
 

Diameter of inhibition zone (mm) for Penicillium notatum 

Preservative 
level 

Kem 30 Suttocide A Kemaben 

2% 14 13 12 
1% 9 - - 

0.5% - - - 
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Preservation efficacy of Kem 30 in cosmetic formulations 

 
The preservative effectiveness of Kem 30 was evaluated in a variety of typical formulations at 
different preservative levels using the European Pharmacopoeia method.  
The study was carried out on a lotion, a gel, a shower bath and a O/W emulsion; all these 
formulations are characterized by an high susceptibility to microbial contamination. 
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 20 g of test product containing various concentrations of preservative, were 
inoculated with the challenge microorganisms in single-species culture to reach microbial levels 
of 106 cfu/g for bacteria and 104 cfu/g for fungi. The test samples were mixed and assayed at 
0, 1, 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. The formulations 
and data obtained are presented in tables below. The tables show the number of survivor 
microorganisms expressed in cfu/g. The value <10 represents the limit of detection of plate 
count method, indicate no microbial growth. 
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PRESERVATIVE EFFICACY IN A LOTION FOR DRY SKIN 

 
Composition of Lotion for dry skin used for preservative efficacy test 

 
INCI name    Weight % 
 
Algae extract    5.0 
Fagus sylvatica extract   5.0 
Calendula officinalis flower extract  5.0 
Panthenol     0.5 
Sodium chloride    0.9 
Disodium EDTA    0.1 
Peg-40 hydrogenated castor oil  0.5 
Parfum      0.1 
Water      qb a 100 
Kem 30     0 0.6 0.8 1.0 
 
Final pH=6.2 

 
Preservation efficacy in Lotion without preservative 

strains time 0 1 day 2 days 7 days 14 days 21 days 28 days results 
E. coli ATCC 6538 2.0⋅106 6.0⋅106 3.0⋅106 3.5⋅106 2.5⋅105 7.0⋅106 4.8⋅105 Failed  
P. aeruginosa ATCC 9027 3.0⋅106 2.4⋅106 3,0⋅105 3.0⋅104 4.0⋅106 1.3⋅107 1.4⋅106 Failed  
S. aureus ATCC 8739 1.4⋅106 1.4⋅106 3.0⋅103 3.0⋅105 9.2⋅104 1.7⋅106 2.6⋅104 Failed  
C. albicans ATCC 10231 4.0⋅104 3.0⋅104 1.2⋅104 5.9⋅103 3.1⋅105 1.8⋅106 3.7⋅104 Failed  
A. niger ATCC 16404 4.2⋅104 2.9⋅104 1.0⋅103 4.8⋅103 6.2⋅103 4.7⋅103 1.9⋅103 Failed  

 
Preservation efficacy in lotion with 0.6% KEM 30 

strains time 0 1 day 2 days 7 days 14 days 21 days 28 days results 
E. coli ATCC 6538 2.0⋅106 1.9⋅104 <10 <10 <10 <10 <10 Passed  
P. aeruginosa ATCC 9027 3.0⋅106 <10 <10 <10 <10 <10 <10 Passed  
S. aureus ATCC 8739 1.4⋅106 3.7⋅102 <10 <10 <10 <10 <10 Passed  
C. albicans ATCC 10231 4.0⋅104 30 <10 <10 <10 <10 <10 Passed  
A. niger ATCC 16404 4.2⋅104 <10 <10 <10 <10 <10 <10 Passed  

 
Preservation efficacy in lotion with 0.8% KEM 30  

strains time 0 1 day 2 days 7 days 14 days 21 days 28 days results 
E. coli ATCC 6538 2.0⋅106 3.0⋅102 <10 <10 <10 <10 <10 Passed  
P. aeruginosa ATCC 9027 3.0⋅106 <10 <10 <10 <10 <10 <10 Passed  
S. aureus ATCC 8739 1.4⋅106 30 <10 <10 <10 <10 <10 Passed  
C. albicans ATCC 10231 4.0⋅104 <10 <10 <10 <10 <10 <10 Passed  
A. niger ATCC 16404 4.2⋅104 <10 <10 <10 <10 <10 <10 Passed  

 
Preservation efficacy in lotion with 1.0% KEM 30 

strains time 0 1 day 2 days 7 days 14 days 21 days 28 days results 
E. coli ATCC 6538 2.0⋅106 <10 <10 <10 <10 <10 <10 Passed  
P. aeruginosa ATCC 9027 3.0⋅106 <10 <10 <10 <10 <10 <10 Passed  
S. aureus ATCC 8739 1.4⋅106 <10 <10 <10 <10 <10 <10 Passed  
C. albicans ATCC 10231 4.0⋅104 <10 <10 <10 <10 <10 <10 Passed  
A. niger ATCC 16404 4.2⋅104 <10 <10 <10 <10 <10 <10 Passed  

 
Results: 
The unpreserved lotion for dry skin was susceptible to bacterial and fungal contamination and 
supported high levels of viable organisms for all the test period. 
The 0.6% Kem 30 in this formulation reduced bacterial and fungal contamination to >10 CFU/g 
within two days and no viable bacteria were recovered for the duration of the test. 
The formulation is adequately preserved against tested organisms comply with EP method; 
these results meet also USP, CTFA, CTPA requirements. 
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PRESERVATIVE EFFICACY IN A SOOTHING GEL 
 

Composition of Soothing gel used for preservative efficacy test 
 

INCI name    Weight % 
 
Aloe barbadensis extract   5.0 
Calendula officinalis flower extract  5.0 
Allantoin Panthenol   1.0 
Glycerin     3.0 
Carbomer    0.4 
Disodium EDTA    0.1 
Peg-40 hydrogenated castor oil  0.5 
Parfum     0.1 
Water      to 100 
Kem 30     0 0.4 0.6 0.8 1.0 
 
Final pH=6.8 
 

Preservation efficacy in Soothing Gel without preservative 

Strains Time 0 1 day 7 days 14 days 21 days 28 days Results 
E. coli ATCC 6538 3.5⋅106 6.6⋅105 1.0⋅104 2.0⋅104 1.8⋅105 7.5⋅104 Failed  
P. aeruginosa ATCC 9027 1.1⋅106 2.5⋅104 3.0⋅104 3.0⋅104 1.5⋅104 6.7⋅103 Failed  
S. aureus ATCC 8739 3.3⋅106 5.6⋅106 2.8⋅106 4.8⋅105 3.4⋅105 2.8⋅105 Failed  
C. albicans ATCC 10231 4.6⋅104 6.6⋅103 1.0⋅103 4.3⋅103 4.2⋅104 9.2⋅103 Failed  
A. niger ATCC 16404 4.0⋅104 1.4⋅105 1.1⋅105 9.5⋅105 5.8⋅104 6.6⋅103 Failed  

 

Preservation efficacy test in Soothing Gel with 0.4% KEM 30 

strains Time 0 1 day 2 days 7 days 14 days 21 days 28 days results 
E. coli ATCC 6538 3.5⋅106 3.0⋅105 8.6⋅105 9.7⋅104 <10 <10 <10 Failed  
P. aeruginosa ATCC 9027 1.1⋅106 <10 <10 <10 <10 <10 <10 Passed  
S. aureus ATCC 8739 3.3⋅106 3.0⋅105 1.1⋅105 3.9⋅102 <10 <10 <10 Failed  
C. albicans ATCC 10231 4.6⋅104 3.6⋅103 3.2⋅102 <10 <10 <10 <10 Passed  
A. niger ATCC 16404 4.0⋅104 1.0⋅104 1.4⋅103 <10 <10 <10 <10 Passed  

 
Preservation efficacy test in Soothing Gel with 0.6% KEM 30  

strains Time 0 1 day 2 days 7 days 14 days 21 days 28 days results 
E. coli ATCC 6538 3.5⋅106 2.1⋅105 1.8⋅104 <10 <10 <10 <10 Passed  
P. aeruginosa ATCC 9027 1.1⋅106 <10 <10 <10 <10 <10 <10 Passed  
S. aureus ATCC 8739 3.3⋅106 3.6⋅105 2.2⋅104 <10 <10 <10 <10 Passed  
C. albicans ATCC 10231 4.6⋅104 3.0⋅103 80 <10 <10 <10 <10 Passed  
A. niger ATCC 16404 4.0⋅104 70 <10 <10 <10 <10 <10 Passed  

 
Preservation efficacy test in Soothing Gel with 0.8% KEM 30 

strains Time 0 1 day 2 days 7 days 14 days 21 days 28 days results 
E. coli ATCC 6538 3.5⋅106 1.7⋅105 3.4⋅102 <10 <10 <10 <10 Passed  
P. aeruginosa ATCC 9027 1.1⋅106 <10 <10 <10 <10 <10 <10 Passed  
S. aureus ATCC 8739 3.3⋅106 1.2⋅105 1.4⋅102 <10 <10 <10 <10 Passed  
C. albicans ATCC 10231 4.6⋅104 70 <10 <10 <10 <10 <10 Passed  
A. niger ATCC 16404 4.0⋅104 <10 <10 <10 <10 <10 <10 Passed  

 
Preservation efficacy test in Soothing Gel with 1% KEM 30 

strains Time 0 1 day 2 days 7 days 14 days 21 days 28 days results 
E. coli ATCC 6538 3.5⋅106 7.6⋅103 1.1⋅102 <10 <10 <10 <10 Passed  
P. aeruginosa ATCC 9027 1.1⋅106 <10 <10 <10 <10 <10 <10 Passed  
S. aureus ATCC 8739 3.3⋅106 5.6⋅103 1.4⋅102 <10 <10 <10 <10 Passed  
C. albicans ATCC 10231 4.6⋅104 70 <10 <10 <10 <10 <10 Passed  
A. niger ATCC 16404 4.0⋅104 <10 <10 <10 <10 <10 <10 Passed  
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Results: 
The unpreserved soothing gel was susceptible to bacterial and fungal contamination and 
supported high levels of viable organisms for all the test period. 
The gel containing 0.4% Kem 30 was poorly preserved against E. coli and S. aureus. 
Levels over 0.6% of Kem 30 gave a logarithmic reduction of over 2 units for all the test 
organisms within two days, and reduced bacterial and fungal contamination to <10 cfu/g 
within 7 days. 
No viable bacteria were recovered for the duration of the test. 
The formulations containing concentrations over 0.6% of Kem 30 are adequately preserved 
against tested organisms comply with EP method; these results meet also USP, CTFA, CTPA 
requirements. 
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PRESERVATIVE EFFICACY IN A SHOWER BATH 
 

Composition of Shower Bath used for preservative efficacy test 
 
INCI name    Weight % 
 
Sodium laureth sulfate 27%  25.0 
Disodium laureth sulfosuccinate, 
Sodium lauryl sulfoacetate 30%  5.0 
Caprylyl/capryl glucoside 60%  2.5 
Lauramidopropyl betaine 30%  7.0 
Laureth-3    2.5 
Allantoin     0.4 
Disodium EDTA    0.1 
Hydrolyzed soy protein   5.0 
Disodium EDTA    0.1 
Parfum      0.3 
Water       to 100 
Kem 30     0 0.6 0.8 1.0 
 
Final pH =5.8 

 
Preservation efficacy in Shower Bath without preservative 

strains time 0 1 day 2 days 7 days 14 days 21 days 28 days results 
E. coli ATCC 6538 2.0⋅106 3.4⋅105 7.0⋅104 2.9⋅104 1.6⋅105 2.7⋅105 1.9⋅104 Failed  
P. aeruginosa ATCC 9027 1.0⋅107 <10 <10 <10 <10 <10 <10 Passed  
S. aureus ATCC 8739 3.0⋅106 8.6⋅105 5.0⋅104 1.1⋅105 6.9⋅104 2.4⋅105 6.9⋅104 Failed  
C. albicans ATCC 10231 2.0⋅104 7.4⋅105 1.1⋅104 2.5⋅103 9.1⋅103 3.9⋅103 2.9⋅103 Failed  
A. niger ATCC 16404 2.0⋅104 2.6⋅104 3.0⋅104 8.3⋅103 1.9⋅103 2.9⋅103 6.7⋅103 Failed  

 
Preservation efficacy in Shower Bath with 0.6% KEM 30 

strains time 0 1 day 2 days 7 days 14 days 21 days 28 days results 
E. coli ATCC 6538 2.0⋅106 2.5⋅104 2.1⋅102 <10 <10 <10 <10 Passed  
P. aeruginosa ATCC 9027 1.0⋅107 <10 <10 <10 <10 <10 <10 Passed  
S. aureus ATCC 8739 3.0⋅106 2.2⋅104 <10 <10 <10 <10 <10 Passed  
C. albicans ATCC 10231 2.0⋅104 3.0⋅104 <10 <10 <10 <10 <10 Passed  
A. niger ATCC 16404 2.0⋅104 3.5⋅103 <10 <10 <10 <10 <10 Passed  

 
Preservation efficacy in Shower Bath with 0.8% KEM 30  

strains time 0 1 day 2 days 7 days 14 days 21 days 28 days results 
E. coli ATCC 6538 2.0⋅106 2.9⋅103 <10 <10 <10 <10 <10 Passed  
P. aeruginosa ATCC 9027 1.0⋅107 <10 <10 <10 <10 <10 <10 Passed  
S. aureus ATCC 8739 3.0⋅106 <10 <10 <10 <10 <10 <10 Passed  
C. albicans ATCC 10231 2.0⋅104 7.4⋅102 <10 <10 <10 <10 <10 Passed  
A. niger ATCC 16404 2.0⋅104 2.1⋅103 <10 <10 <10 <10 <10 Passed  

 
Preservation efficacy in Shower Bath with 1% KEM 30 

strains time 0 1 day 2 days 7 days 14 days 21 days 28 days results 
E. coli ATCC 6538 2.0⋅106 3.6⋅102 <10 <10 <10 <10 <10 Passed  
P. aeruginosa ATCC 9027 1.0⋅107 <10 <10 <10 <10 <10 <10 Passed  
S. aureus ATCC 8739 3.0⋅106 <10 <10 <10 <10 <10 <10 Passed  
C. albicans ATCC 10231 2.0⋅104 1.1⋅102 <10 <10 <10 <10 <10 Passed  
A. niger ATCC 16404 2.0⋅104 80 <10 <10 <10 <10 <10 Passed  
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Results: 
The unpreserved Shower Bath was susceptible to bacterial and fungal contamination and 
supported high levels of viable organisms for all the test period, except for P. aeruginosa. 
The Shower Bath with 0.6% Kem 30 gave the complete inactivation of bacterial and fungal 
contaminants within 2 days, except for E. coli that was reduced of 4 log. No viable bacteria 
were recovered for the duration of the test. 
The Shower Bath formulations containing levels of Kem 30 over 0.6% are adequately 
preserved against tested organisms comply with EP method; these results meet also USP, 
CTFA, CTPA requirements. 
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PRESERVATIVE EFFICACY IN A FLUID O/W EMULSION 
 

Composition of fluid O/W emulsion used for preservative efficacy test 
 

 
INCI Name    weight % 
Arachidyl glucoside, 
Arachidyl alcohol, 
Behenyl alcohol 3.0 
Paraffinum liquidum   3.0 
Capryl/caprylyl triglycery 3.0 
Octyl palmitate 3.0 
Cetyl alcohol 3.0 
Dimethycone  0.5 
Hydrolyzed soy protein 5.0 
Carbomer 0.2 
Glicerin 3.0 
Disodium EDTA 0.1 
Allantoin 0.5 
Parfum  0.05 
Acqua  qb a 100 
Kem 30 0 0.8 0.9 1.0 1.0+0.15% Potassium Sorbate 
 
pH finale = 6,3 

 
Preservation efficacy in Fluid O/W Emulsion without preservative 

strains time 0 1 day 2 days 7 days 14 days 21 days 28 days results 
E. coli ATCC 6538 2.6⋅106 7.7⋅105 3.4⋅105 1.0⋅104 2.7⋅105 2.4⋅107 3.8⋅107 Failed  
P. aeruginosa ATCC 9027 1.5⋅106 5.9⋅105 2.4⋅105 3.1⋅105 >107 >107 >107 Failed  
S. aureus ATCC 8739 5.0⋅106 3.3⋅106 3.1⋅106 3.7⋅106 3.0⋅103 1.0⋅103 1.4⋅102 Failed  
C. albicans ATCC 10231 1.2⋅105 1.9⋅105 1.1⋅105 3.2⋅104 1.3⋅104 9.8⋅105 2.7⋅105 Failed  
A. niger ATCC 16404 5.0⋅105 3.3⋅105 1.2⋅105 1.0⋅105 2.2⋅105 1.3⋅104 1.4⋅105 Failed  

 
Preservation efficacy in Fluid O/W Emulsion with 0.8% KEM 30 

strains time 0 1 day 2 days 7 days 14 days 21 days 28 days results 
E. coli ATCC 6538 2.6⋅106 5.7⋅105 7.3⋅105 4.7⋅105 5.1⋅104 <10 <10 Failed  
P. aeruginosa ATCC 9027 1.5⋅106 <10 <10 <10 <10 <10 <10 Passed  
S. aureus ATCC 8739 5.0⋅106 5.4⋅105 1.1⋅106 2.8⋅104 <10 <10 <10 Failed  
C. albicans ATCC 10231 1.2⋅105 4.8⋅104 3.5⋅104 3.0⋅104 1.5⋅103 1.7⋅102 <10 Passed  
A. niger ATCC 16404 5.0⋅105 1.6⋅104 3.6⋅104 1.9⋅103 1.5⋅103 1.2⋅103 3.7⋅102 Passed  

 
Preservation efficacy in Fluid O/W Emulsion with 0.9% KEM 30 

strains time 0 1 day 2 days 7 days 14 days 21 days 28 days results 
E. coli ATCC 6538 2.6⋅106 1.6⋅105 1.1⋅105 <10 <10 <10 <10 Failed  
P. aeruginosa ATCC 9027 1.5⋅106 <10 <10 <10 <10 <10 <10 Passed  
S. aureus ATCC 8739 5.0⋅106 4.4⋅104 4.0⋅102 <10 <10 <10 <10 Failed  
C. albicans ATCC 10231 1.2⋅105 3.6⋅104 1.1⋅104 2.7⋅102 <10 <10 <10 Passed  
A. niger ATCC 16404 5.0⋅105 <10 <10 <10 <10 <10 <10 Passed  

 
Preservation efficacy in Fluid O/W Emulsion with 1.0% KEM 30 

strains time 0 1 day 2 days 7 days 14 days 21 days 28 days results 
E. coli ATCC 6538 2.6⋅106 1.5⋅105 2.4⋅104 <10 <10 <10 <10 Passed  
P. aeruginosa ATCC 9027 1.5⋅106 <10 <10 <10 <10 <10 <10 Passed  
S. aureus ATCC 8739 5.0⋅106 1.5⋅104 <10 <10 <10 <10 <10 Passed  
C. albicans ATCC 10231 1.2⋅105 1.2⋅104 2.2⋅103 1.2⋅102 <10 <10 <10 Passed  
A. niger ATCC 16404 5.0⋅105 <10 <10 <10 <10 <10 <10 Passed  

 
Preservation efficacy in Fluid O/W Emulsion with 1.0% KEM 30 + 0.15% Potassium Sorbate 

strains time 0 1 day 2 days 7 days 14 days 21 days 28 days results 
E. coli ATCC 6538 2.6⋅106 1.2⋅105 1.1⋅104 <10 <10 <10 <10 Passed  
P. aeruginosa ATCC 9027 1.5⋅106 <10 <10 <10 <10 <10 <10 Passed  
S. aureus ATCC 8739 5.0⋅106 2.0⋅104 <10 <10 <10 <10 <10 Passed  
C. albicans ATCC 10231 1.2⋅105 1.0⋅102 <10 <10 <10 <10 <10 Passed  
A. niger ATCC 16404 5.0⋅105 <10 <10 <10 <10 <10 <10 Passed  
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Results: 
The unpreserved Fluid O/W Emulsion was susceptible to bacterial and fungal contamination 
and supported high levels of viable organisms for all the test period. 
The emulsion with 0.8% Kem 30 resulted poorly preserved against all test organisms except 
for P. aeruginosa. 
The emulsion with 0.9% and 1.0% Kem 30 showed after 7 days the complete inactivation of 
all organisms, except C. albicans that showed a reduction >2 log. These formulations resulted 
adequately preserved against tested organisms comply with EP method; these results meet 
also USP, CTFA, CTPA requirements. 
For the high susceptibility to microbial contamination of this emulsion we tested also Kem 30 in 
association with the antifungal compound Potassium Sorbate at 0.15%. This combination 
increased the activity particularly against C. albicans that resulted totally inactivated after 2 
days. 
 

 
7. Stability 

 
Kem 30 is stable in the pH range 3.5-12. 
 
Temperature above 60°C may cause an early decomposition, leaving an inadequate protection 
in the later stages of shelf life and creating excessive irritancy. Kem 30 rapidly and completely 
decomposes at temperatures over 140°C. 
In reason of its alkalinity it can neutralize acidic compounds without compromizing its biocidal 
activity. 
Kem 30 may react with citral (geranial and neral mixture) to form a pink to plum color, 
without affecting its activity. 
 
 

8. Solubility 
 
Kem 30 is very soluble in water and all water-based systems (with propylene glycol, glycerin), 
very slightly soluble in non acqueous solvents (ethanol and mineral oil). 
 

Solubility at 25°C of Kem 30 in different solvents 
 

Solvent g% 

Water >100 
Propylene glycol >100 
Glycerol >100 
Ethanol 0.1 
Mineral oil <0.1 
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9. Toxicological data 

 
Kem 30 is a toxicologically safe preservative. Although it have been not evaluated yet by the 
experts panel of the Cosmetic Ingredient Review (CIR), the results of toxicological test 
performed permit to consider it non irritating and non sensitizer. 
 
Acute oral toxicity (rats) 
Thirty healthy rats, equally divided as to sex are used in this study. The test material is 
administered orally by a rigid stomach tube. 
The oral LD50 is greater than 1000 mg/Kg (Litchfield and Wilcoxon method). 
 
Subacute oral toxicity (90-days test on rats) 
Levels up to 160 mg/kg per day are essentially not toxic. 
 
Acute dermal toxicity (rabbits) 
Ten healthy rabbits of both sexes are used in this study. The test material is applied to the 
normal and abraded skin of animals. 
In both cases the dermal LD50 is greater than 2000 mg/Kg. 
 
Primary skin irritation (rabbits) 
A 0.5% water solution of test material is applied to the normal and abraded skin of healthy 
rabbits and no visible irritation is observed. 
Kem 30 can’t be considered a primary skin irritant, but the undiluted product may cause a 
slight irritation due to its alkalinity. 
 
Eye irritation (rabbits) 
A 5% water solution of test material is applied to the eyes of healthy rabbits (Draize method). 
A moderate irritation is obtained without washout, while no irritation is observed with washout. 
Kem 30 as is causes severe eye irritation. 
 
Dermal Sensitization (guinea pigs and humans) 
The test material (0.5% water solution) is not a contact sensitizer. 
 
Mutagenicity 
Non mutagenic in Ames test, Chromosomal Aberration Assay and Rat Hepatocyte/DNA repair. 
 
Teratogenicity (rats) 
Not detectable. 
 
Patch test (humans) 
Repeated patch tests conducted on 102 healthy volunteers with a 0.5% water solution of test 
material showed no irritation and no sensitization. 
 
 

10. Regulatory status 
 
Sodium hydroxymethylglycinate was placed on the list of permanently approved preservatives 
by EU at levels up to 0.5% (1% of Kem 30) without restrictions of use. 
Its use is allowed in USA and not allowed in Japan. 
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11. Uses and technical recommendations  

 
 
Kem 30 is a broad spectrum preservative system that needs no additional antimicrobials in 
many formulations (hydro-alcoholic products, gels, surfactant-based products), not particularly 
susceptible to microbial contamination. 
In most difficult to preserve system (like emulsions) it should be used in combination with 
other antifungal agents (parabens, IPBC, potassium sorbate). 
Kem 30 is well water soluble, it can be used in every kind of water based cosmetic formulation 
(lotions, gels, surfactant products, O/W emulsions). 
It can be incorporate in hydrolytes, surfactants based formulas, and in every cold process 
preparation, at any phase of the formulation. 
In emulsions and in every preparation requiring a heating process, its addition is 
recommended at temperature below 40°C, after the fragrance. 
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. 
 
In reason of its alkalinity, Kem 30 should be added before pH adjustments. It is necessary to 
check the pH of formulation after its addition and, if requested, to neutralize with citric or lactic 
acid. 
Certain fragrances containing citral may cause color changes to pink or plum, but this not 
affect its antimicrobial activity. 
Its efficacy has been tested in a wide range of pH: this product is active in acidic (3.5), neutral 
and alkaline range, up to pH 12. 
Kem 30 is fully compatible with a wide variety of ingredients and formulations (cationic, non 
ionic and anionic systems).  
 
Kem 30 is particularly indicated in shampoos and hair conditioners: its alkalinity permits to 
neutralize acidic compounds without use of traditional methods and without loss of 
antimicrobial activity (it is very recommended to neutralize Carbomer gels). 
Kem 30 has basic properties (Ph=9-11), so it can be used for the neutralization of carbomer. 
Generally the ratio 1:1 carbomer/sodium hydroxymethylglycinate leads to the maximum 
viscosity, but if a greater neutralization is needed it can be used in association with other 
inorganic (NaOH, KOH, NH4OH) or organic basis (AMP). 
 
The recommended use level is 0.2-0.5% Kem 30, depending on water content, pH and 
complexity of the formulation. This use concentration may be increased upto 1.0%. In 
matrices that are more susceptible to microbial attack, the combination with a fungicide, as 
Potassium Sorbate, will protect against both bacteria and fungi. 
 
The effectiveness of Kem 30 can be enhanced by the presence of chelating agents, such as 
Disodium EDTA or Trisodium ethylenediamine disuccinate (S,S-EDDS). 
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12. Applications  
 
Following some uses of Kem 30 in different type of cosmetic formulations are shown. All of 
them were tested for preservation efficacy (Efficacy of antimicrobial preservation, European 
Pharmacopoeia 3rd Ed.). 
All the listed formulations contain high concentrations of raw materials of vegetal origin and 
are actually on sale in the Italian market. 
 

TONIC 
Water 
Sodium hydroxymethylglycinate  0.5% 
Distilled water mixed 
Panthenol glycerin 
Algae 
Hydrolyzed vegetable protein 
Disodium EDTA    0.1% 
Potassium sorbate   0.15% 

 
DEEP CLEANSER GEL 

Water 
Xantham gum 
Sodium hydroxymethylglycinate  0.5% 
Calcium alginate 
Glycolic acid 
Lactic acid abrasive  
Disodium EDTA    0.1% 
Potassium sorbate   0.15% 

 
CLEANSER MASK 

Water 
Xanthan gum 
Kaolin 
Zinc oxide 
Panthenol/glycerin 
Sodium hydroxymethylglycinate  0.5% 
Vegetal extracts mixture 
Essenzial oil 
Disodium EDTA    0.1% 

Potassium sorbate   0.15% 
 

ANTICELLULITIS GEL 
Water 
Xantham gum 
Vegetal extracts mixture 
Glycerin 
Sodium hydroxymethylglycinate  0.5% 
Algae 
Disodium EDTA    0.1% 
Potassium sorbate   0.15% 
 

TENSIOLITE 
Sodium cocopolyglucose tartrate 
Cocamidopropylbetaine, Glyceryl laurate 
Caprylyl/capryl glucoside 
Polysorbate 20 
Essential oil 
PEG-120 methylglucose dioleate 
Water 
Sodium hydroxymethylglycinate  0.5% 
Citric acid 
Disodium EDTA    0.1% 
Potassium sorbate   0.15 
 
 
 
 
 

13. Storage  
 
Product must be stored in well closed containers preferably at temperatures below 30°C and 
protected from light. At these conditions its guaranteed shelf-life is of 1 year from the 
manufacturing date. 
 

14. Benefits  
 
Kem 30 is effective in a variety of cosmetic and personal care products at levels of 0.2-0.5% 
against both bacteria and fungi. 
 
Kem 30 meets the main criteria of an ideal cosmetics preservative. 
- wide antimicrobial spectrum,  
- safe for the consumer, 
- compatible with the other cosmetic ingredients, 
- stable under a wide range of temperature and pH conditions throughout the life of the 

product, 
- approved in Europe and USA, 
- easy to handle 
- cost effective 
 
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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