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Date:  November 9, 2011 

Subject:  Re-review of Methyldibromo Glutaronitrile 

 

In 1996, the safety assessment for methyldibromo glutaronitrile (MDGN) was published with the conclusion that 
this ingredient is “safe as used in rinse-off products and safe at < 0.025% in leave-on products.”  A copy of the Final 
Report is included with this re-review. 

Current uses of MDGN can be found in Table 1. The number of uses for MDGN has increased from 35 uses to 90.  
About half of the current uses are in non-coloring hair products. The current maximum use concentration range is 
0.005-0.04%, with 0.04% reported to be used in a skin cleansing product. 

Since the safety assessment was published, the European Union has banned the use of MDGN in both rinse-off and 
leave-on products. 

Numerous newly available sensitization studies and case studies reporting sensitization to products containing 
MDGN have been discovered in the published literature.  Because of the large volume of material and the realization 
that more studies are being published on a regular basis, we made the decision to stop adding new sensitization 
reports to the re-review package.  What you have in the re-review package seems to be representative of what has 
been published since we issued the original safety assessment, it just doesn’t have “everything.”   

If the Panel re-opens this safety assessment to consider the expansion of usage of this ingredient and the newly 
available data, we would include everything (in a table with abbreviated descriptions…as has been the Panel’s 
preference). 



Methyldibromo Glutaronitrile History 
 

Original Report:   In 1996, the safety assessment for methyldibromo glutaronitrile (MDGN) was published with the 
conclusion that this ingredient is “safe as used in rinse-off products and safe at < 0.025% in leave-on products.”   
 
 
December 2011:  The re-review of methyldibromo glutaronitrile was presented to the Panel. 
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SEARCH STRATEGY FOR METHYLDIBROMO GLUTARONITRILE 
 

October 5, 2011:  SCIFINDER search for CAS No. 35691-65-7 
 
- Limited search to references published since 1994; 166 references came back. 
- Limited search to books, clinical trials, journals, preprints, reports, and reviews; 159 references came 

back. 
 
 
 
 

 TOXLINE PUBMED EU 
October 5, 2011 
Methyldibromo Gutaronitrile (MDGN) 
MDGN AND 1994- 113 53 Banned in the EU 

 
 
Total references ordered: 92 
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INTRODUCTION 
Methyldibromo glutaronitrile (MDGN), which is used as a preservative in cosmetic formulations, 

previously has been reviewed by the Cosmetic Ingredient Review (CIR) Expert Panel.  In 1996, the safety 

assessment was published with the conclusion that this ingredient is “safe as used in rinse-off products and safe at < 

0.025% in leave-on products.”1  

Since the original review, numerous additional published studies on sensitization have become available.  

Many of these are included in this re-review document, as well as the results of a National Toxicology Program’s 

dermal study in rodents. 

 

CHEMISTRY 
Definition and Structure 

 MDGN (CAS No. 35691-65-7) is the brominated form of methylene glutaronitrile.1  The molecular 

formula is C6H6Br2N2.  The structure is shown in Figure 1.  

Physical and Chemical Properties 
 Physical and chemical properties of MDGN can be found in the original safety assessment.1   

 
USE 

Cosmetic 
Table 2 presents the historical and current product formulation data for MDGN. According to information 

supplied to the Food and Drug Administration (FDA) by industry as part of the Voluntary Cosmetic Registration 

Program (VCRP), MDGN was used in a total of 35 cosmetic formulations at the time of the first safety assessment, 

with the majority of the uses in non-coloring hair products.1  An industry survey reported use concentrations  

ranging from 0.0075 to 0.06%.1  Currently, VCRP data indicate that MDGN is used in 90 cosmetic formulations, 

about half of which are in non-coloring hair products.2  In a survey of current use concentrations conducted by the 

Personal Care Products Council, MDGN is used at maximum concentrations ranging from 0.005 to 0.04%, with 

0.04% reported to be used in skin cleansing products.3 

 The European Commission’s Scientific Committee on Consumer Products (SCCP) has determined that no 

safe use-levels for MDGN in rinse-off or leave-on products have been established: MDGN has been banned for use 

in cosmetics.4   

 
TOXICOKINETICS 

 Studies demonstrating dermal absorption of MDGN were included in the original safety assessment.1   

 
TOXICOLOGICAL STUDIES 

Repeated Dose Toxicity 
Dermal – Non-Human 

Results of a 2-year dermal study using MDGN are discussed in the Carcinogenicity Section. 
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GENOTOXICITY 
 No new studies were discovered in the published literature. 

 
CARCINOGENICITY 

In a 2-year study, groups of 50 male and female F344/N rats received 2, 6, or 18 mg/kg body weight 

MDGN in 95% ethanol on a clipped are of the mid-back, 5 times per week.5  The dose volume was 0.5 ml/kg.  

Doses were based on the results of 2-week and 3-month studies. Control groups of 50 animals received ethanol 

solution. Animals were observed twice daily.  Body weights were measured at the start of the study, weekly for 13 

weeks, then every 4 weeks until study end, and at study completion.  Clinical observations were recorded on study 

day 29, then every 4 weeks, and at study completion. Complete necropsies and microscopic examination were 

performed on all animals.   

Survival of treated animals was similar to that of the vehicle controls, with the exception of the males in the 

18 mg/kg dose group, which were significantly greater than that of the vehicle controls.  Rats exposed to 18 mg/kg 

MDGN had decreased body weights when compared to the controls.  No other clinical signs of toxicity were 

observed.  A dose-related increase in the incidence of non-neoplastic lesions indicating chronic irritation was 

observed at the application site of both male and female rats.  Significant increases in epidermal hyperplasia were 

observed in males and females in the 6 and 18 mg/kg dose groups.  All treated groups had significantly increased 

incidences of hyperkeratosis of the epidermis.  Males in the 6 and 18 mg/kg dose groups and all treated females had 

minimal to mild inflammation of the dermis at the application site.  Significantly increased incidences of epidermal 

necrosis at the application site were observed in the 18 mg/kg dose group females.  In addition to the dermal effects, 

significantly increased incidences of inflammation of the nose were observed in all treated male rats. There were no 

increases in the incidences of neoplasms in dosed rats.  It was concluded that MDGN was not associated with any 

increase in cancer in rats. 

In the same study, groups of 50 male and female B6C3F1 mice received 0.6, 2 or 6 mg/kg body weight 

MDGN.  The dose volume was 2 ml /kg.  The rest of the study followed the same protocols as those followed in the 

rat study. There was no treatment-related mortality.  Mean body weights of the 0.6 mg/kg female mice were less 

than the vehicle controls during the last 20 weeks of the study, but the mean body weights of mice in the remaining 

dose groups were similar to those of the vehicle controls throughout the study.  No clinical findings were observed 

following treatment with the test material.  There were no significant increases in the incidence of neoplasms at the 

application site of treated mice.  A dose-related increase in the incidence of non-neoplastic lesions indicating chronic 

irritation was observed at the application site of both male and female mice.  In the 2 and 6 mg/kg males and all of 

the treated females, the incidences of minimal to mild hyperplasia of the epidermis were significantly increased.  

Increased incidences of minimal to mild chronic active inflammation in the dermis were observed in all the treated 

female mice and in the 2 and 6 mg/kg males, but the incidences were only significant in the female mice.  A few, 

non-significant incidence of epidermal ulcers were observed in males of the 2 and 6 mg/kg groups and in all of the 

treated females.  It was concluded that MDGN was not associated with any increase in cancer in mice.5  
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SENSITIZATION 
Dermal Sensitization – Non-Human 

MDGN was tested for skin sensitization using a guinea pig maximization test.6  Female Dunkin Hartley 

guinea pigs (15 animals) received intradermal injections (0.1 ml) of (1) Freund’s complete adjuvant (FCA) in saline 

(1:1; w/w), (2) 0.1% (w/w) MDGN in arachis oil and (3) an emulsion of 0.1% (w/w) MDGN and FCA in saline.  

One week later, a topical 24-h occlusive induction patch containing 0.2 ml of 10% (w/w) MDGN in arachis oil was 

applied.  Animals in the control group received intradermal injections and topical application of the vehicle alone.  

After 2 weeks, single 24-h occlusive patches containing 0.1%, 0.3%, and 1% MDGN in olive oil or 0.3% and 1% 

MDGN in 2-phenoxyethanol and the vehicles alone were applied to the flanks of all animals.  Test reactions were 

read blindly at 48 and 72 h after application.  In the olive oil vehicle, one guinea pig had a positive reaction to 0.3% 

MDGN was observed at 72 h.  At 1% in olive oil, one guinea pig had a positive reaction at 48 h and 3 had a positive 

reaction at 72 h.  In 2-phenoxyethyanol, 1 guinea pig had a reaction to 1% MDGN at 72 h.  These results were not 

considered statistically significant sensitization. 

 This study also investigated the sensitization potential of MDGN in a LLNA.6 Groups of 4 inbred female 

CBA/Ca strain mice received 25 μl of topical solution consisting of 0%, 1.25%, 5%, or 20% MDGN in 2-

phenoxyethanol or dimethylformamide on each ear for 3 consecutive days. On day 5 of the study, the mice were 

injected with 20 μCi of 3H-thymidine and were killed 5 hours later. The auricular lymph nodes were removed and 

the lymph node cells were precipitated with 5% TCA. The average SI for each concentration group was above 3.  

An EC3 was not calculated.  The study concluded that MDGN was a sensitizer. 

The same study also performed a multiple topical application test with intradermal injections of FCA in 

guinea pigs with concentrations of 0%, 1%, 3%, 10%, 20%, or 30% (w/w) MDGN dissolved in acetone/arachis oil 

(1:2; w/w) on days 0,2,7, and 9 in the induction phase.6  Challenge applications were made on day 22 with 0%, 

0.003%, 0.01%, 0.03%, 0.1%, 0.3%, 1%, and 3% (w/w) MDGN in olive oil.  Sensitization with a significant dose-

response was observed.  The authors of this study felt that repeated topical applications were necessary for obtaining 

sensitization.   

Dermal Sensitization – Human 
 In a retrospective study of over 35,000 patients patch tested by the North American Contact Dermatitis 

Group, the rate of sensitization to MDGN (1 or 2.5%) increased markedly from 1.5% to 5.5% (p < 0.0001) during 

1992 to 2002.7 

 In a retrospective study of 2285 patients patch tested with the European standard and cosmetic series in 

Israel from January 1995 to December 2004, sensitivity rates of about 2% were observed for the years 1996 and 

2000-2004.8 

 Another retrospective study compared the rates of positive patch tests to Euxyl K400 0.5% pet. (a 

preservative that contains MDGN and 2-phenoxyethanol at a ratio of 4:1) from 1989 to 1997 and MDGN 0.3% pet. 

from 1997 to 2000 to the corresponding rates of contact allergy to formaldehyde.9  A total of 12,704 patients were 

patch tested from 1989 to 2000, 88 of which had positive reactions to MDGN.  There was an increase in the number 

of positive reactions to MDGN as compared to Euxyl K 400 prior to 1997, which contrasted to a gradual decline in 

the number of positive reactions to formaldehyde during the same time period.   There was a significant increase in 
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positive patch tests to MDGN/Euxyl K 400 from 1989-1993 when compared to 1994-2000 (p < 0.01).  During the 

same periods, there was a decrease in the number of positive reactions to formaldehyde (p < 0.001).   

 Numerous elicitation studies were discovered in the published literature.  Many have been summarized in 

Table 2. 

  

CLINICAL USE 
 Numerous case studies, including those from occupational exposures, were discovered in the published 

literature.  Many have been summarized in Table 3. 
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Figure 1: Methyldibromo Glutaronitrile 

 
 
 
 
 
 
 
 
 
 
 

Table 1.  Historic and current uses and concentrations of MDGN.  

  # of Uses Max. Conc. of Use (%) 

  Methyldibromo Glutaronitrile 

data year 1996 2011 1996 2011 

Totals 35 90 
0.0075-
0.06* 0.005-0.04 

Duration of Use     

Leave-On 23 42 * 0.012 

Rinse Off 12 45 * 0.04 

Diluted for( bath) use NR 3 * NR 

Exposure Type     

Eye Area 5 1 * NR 

Incidental Ingestion NR NR * NR 
Incidental Inhalation - 
Sprays 4 1 * 0.01 
Incidental Inhalation – 
Powders 5 NR * NR 

Dermal Contact 22 43 * 0.04 

Deodorant (underarm) NR NR * NR 

Hair - Non-Coloring 12 47 * 0.016 

Hair-Coloring NR NR * NR 

Nail 1 NR * NR 

Mucous Membrane NR 9 * NR 

Baby Products NR NR * NR 
*Breakdown is not available.  
NR = Not Reported; Totals = Rinse-off + Leave-on Product Uses. 
Note: Because each ingredient may be used in cosmetics with multiple exposure types,  
the sum of all exposure type uses may not equal the sum total uses. 
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Table 2. Human dermal elicitation studies 
Concentration Patients Method Results Reference 

0.1% pet. 814 Dutch dermatic 
patients from January 
1993-July 1994 

Routine patch testing 
that included testing 
for MDGN 

16 patients (~2%) tested positive to 
MDGN. 12 of the 16 patients had 
initially presented with reactions to 
MDGN and to moistened toilet 
tissues. 

10 

Equivalent 0.2% and 0.5% pet. in 
MDGN/phenoxyethanol mixture 

163 consecutive patients 
with dermatitis 

Standard patch test 
with Finn chambers 

45 (27.6%) patients displayed 
reactions, 23 of which were 
believed to be irritant reactions (+).  
19 patients believed to have 
allergic reactions and 3 had 
uncertain reactions.  Of the 19, 8 
patients were of definite relevance, 
5 were of probable relevance, and 
the rest were doubtful. 

11 

0.1% in a liquid soap, control was 
liquid soap without MDGN.  For patch 
test, 0.001%-0.2% in ethanol/water 
(1:1) and 0.1% and 0.3% in pet. 

19 contact allergic patients 
and 9 controls 

Double-blind, 
randomized repeated 
open application test 
(ROAT) on 50 cm2 
areas of the lower 
arms.  Test material 
used twice daily for 
28-34 days.  Subjects 
also patch tested with 
dilution series of 
MDGN. 

7 of the pre-sensitized subjects 
developed allergic contact 
dermatitis from the soap containing 
MDGN within days 6-34.  The 9 
controls were negative in the open 
application test.  Patch test results 
were positive in 7 of the 19 at the 
lowest concentration of 0.001%. 

12 

0.5% Euxyl K 400 0.5% pet.; patients 
with positive reactions were further 
tested with phenoxyethanol 1% pet. 
and variably  with MDGN 0.1% pet. 

528 consecutive Spanish 
patients from September 
1998-June 1999 

GEIDC guidelines 
using Leucotest with 
Fixomull. 

5 positive reactions to Euxyl K 400 
(++ to +++), 3 positive reactions to 
MDGN (+ to +++), no positive 
reactions to phenoxyethanol. 

13 

0.3% MDGN pet. 766 Danish patients with 
eczematous skin disease 
tested in 2003 

Patch tested with the 
European standard 
series supplemented 
with cosmetic 
allergens. Scored 
according ICDRG 
guidelines. 

38 (4.9%) patients had a positive (+ 
to +++) reaction to MDGN, and 
additional 2 had doubtful reactions. 

14 

0.2% MDGN pet. 48,485 patients over a 10 
year multicenter analysis 
in Europe 

Patch testing of 
preservatives based 
on ICDRG 
guidelines. 

1064 patients had a positive 
reaction.  Increased incidences 
observed with 0.7% average in 
1991 to 3.5% in 2000. 

15 

50 or 100 ppm MDGN in low- and 
high-lipid content moisturizers 

18 patients with contact 
allergy to MDGN and 10 
healthy controls 

ROAT on the neck 
with 50 ppm MDGN 
for 14 days or until a 
positive reaction was 
observed.  If no 
positive reaction in 
14 days, 100 ppm 
MDGN was applied 
for another 14 days. 

11 patients developed dermatitis on 
test area, 10 of which to the 50 ppm 
moisturizer.  Reactions more 
frequent with low-lipid formulas.  
Controls had negative ROATs. 

16 

0.05%, 0.1%, and 0.3% MDGN pet. 2943 Dutch patients 
suspected of having 
contact dermatitis from 
May to December 1994 

Patch tested with 
European standard 
series and MDGN 

119 patients tested positive, 71% 
were considered relevant.  
Causative products were cosmetics 
in 2/3 of patients and moistened 
toilet tissues in the remaining 1/3. 

17 

0.5% Euxyl K 400 pet. and 0.1% 
MDGN 

1019 patients with 
suspected allergic contact 
dermatitis 

Patch tested with 
Euxyl K 400, its 
separate components, 
and imidazolidinyl 
urea 

24 patients tested positive to both 
Euxyl K 400 and MDGN.  None of 
these patients tested positive to 
phenoxyethanol. 

18 

0.02% MDGN in a shampoo 12 patients that had past 
positive reactions to Euxyl 
K 400 and MDGN 

Provocative use test 
of a shampoo 
containing MDGN 
for 9-13 weeks. 

No cutaneous reactions to the 
shampoos were observed and no 
itching or dermatitis were reported. 

19 

0.1%, 0.5%, or 1.0% Euxyl K 400 pet. 
or 0.3% MDGN pet. 

1770 Swedish patients 
with occupational 
dermatitis from December 
1991-December 1998 

Patch tested with 
standard series and 
occupational products 
and materials. 

9 relevant positive reactions were 
observed to Euxyl K 400 or 
MDGN. 

6 
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Table 3. Clinical/Case Studies    
Patients Condition Effect/Observation Reference 

45-year-old non-atopic woman Pruritic eczematous facial lesions 
for 3 months 

Positive patch test reactions for PPD (+++), thiuram mix 
(+++), Euxyl K 400 0.1% pet. (+++), and sunscreen that 
contained Euxyl K 400 (++).  Euxyl K 400 is a 
preservative that contains 2-phenoxyethanol and 
MDGN.  Patch testing for 2-phenoxyethanol was 
negative. No patch testing for MDGN was performed. 

20 

22-year-old non-atopic woman Acute contact dermatitis on the 
face and neck. Later presented 
with itchy, erythematous and 
scaly plaques on the palpebral 
area that spread to the face and 
neck. 

Positive (++) patch test reactions for thimerosal, Euxyl 
K 400 1.5% pet., MDGN 0.3% pet., and to make-up 
removal wipe that contained MDGN at 0.1% pet. 20 
controls patch tested with MDGN 0.3% pet. were 
negative.  

21 

46-year-old man Erythematous scaly rash 
involving the groin, perianal, and 
genital skin. 

Positive (++) patch test reaction to Euxyl K 400 1.5% 
pet.  Subsequent patch test was positive (+) to MDGN 
0.3% pet.  Hand wash that the patient had used on the 
genital and perianal region contained MDGN. 

22 

34-year-old man employed as a 
motor mechanic 

7-month history of a rash on the 
dorsa of the hands and forearms. 

Positive (+) patch test reactions to Euxyl K400 0.5% 
pet., 2-bromo-2-nitropropone-1,3-diol  0.5% pet., and 
Deb Protect barrier cream 25% pet. and as is. 

23 

62-year-old man employed as a 
mechanical engineer 

4-month history of eczema on the 
sides of the fingers and 
periungual areas, with spread to 
the palms and forearms. 

Positive (++) patch test reactions to Euxyl K400 0.5% 
pets. and Deb barrier cream. 

23 

61-year old man employed as an 
engineer 

12-month history of eczema on 
the dorsa of the hands, finger 
webs, and wrists. 

Positive (++) patch test reactions to Euxyl K400 0.5% 
pets. and after work cream. 

23 

53-year-old man employed as a 
maintenance technician 

Hand dermatitis following use of 
a skin cream used at a nickel 
refinery. 

Positive (++) patch test reactions to MDGN and the skin 
cream. 

24 

29-year-old woman Vesicular and papular hand-
shaped lesion on the thigh after 
connubial use of moisturizing 
hand cream that contained 
MDGN 

Positive patch test reactions to Euxyl K400 (+++), 
MDGN (+++), cobalt (++), CAPB (+), benzothiaole (+), 
essential oils (+), and MCI (+). 

25 

62-year-old man Dermatitis observed 24 h 
following application of 
ultrasonic gel on his abdomen. 

Positive patch test to MCI/MI, Euxyl K 400 1.0% pet., 
MDGN 0.3% pet., and the ultrasonic gel as is, which 
contained Euxyl K 400.  Further patch testing with the 
components of the gel showed a positive reaction only to 
MDGN 0.3% pet. 

26 

10-year-old girl Pruritic vesicular and popular 
hand-shaped lesion on the 
abdomen after consort contact 
with hairdresser mother. 

Positive reactions to benzothiazole (+++), MDGN (++), 
and essential oils (++). 

27 

49-year-old woman Non-specific erythema affecting 
the vulva during menstruation 

Positive reaction to Euxyl K 400 1.5% pet. (++) and to 
sanitary pad.  Further testing with pad components 
resulted in a positive (++) reaction to a 0.1% pet.  
biocide in the adhesive, which was a 25% dispersion of 
MDGN in water. 

28 

54-year-old man employed as a 
car glass installer 

Erythema, pruritus, vesicles, 
crust, and laminar scaling in 
fingertips and sides of the 
fingers, and on the dorsum of 
both hands.  Symptoms started 
after patient started using hand 
degreasing moist toilet paper. 

Positive reactions to Euxyl K 400 1.5% pet., MDGN 
0.5% pet., and the moist toilet paper, which contained 
MDGN. 

29 

43-year-old non-atopic man 
employed as an offset printer 

Hand dermatitis for 10 years Positive reaction to Euxyl K 400 0.5% pet. and a hand 
cleansing agent at 10% pet. that contained the former. 

30 

60-year-old non-atopic woman 
employed as a hospital cleaner 

1.5 year history of dermatitis of 
the fingers 

Positive reactions to Euxyl K 400 0.5% pet. and  a liquid 
detergent at 10% pet. that contained the former. 

30 

18-year-old woman 6-month history of severe scalp 
eczema with mild eczema of the 
axillary, presternal, interscapular, 
and inguinal areas. 

Positive reactions to MDGN 0.3% pet. (++) and a hair 
mousse (+) the patient used daily.  MDGN was also 
identified in a leave-on hair conditioner the patient used 
weekly. 

31 
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15(2):14&165, Lippincott-Raven Publishers. Philadelphia 
0 1996 Cosmetic Ingredient Review 

Final Report on the Safety Assessment of 
Methyldibromo Glutaronitrile’ 

Abstract: The halogen compound Methyldibromo Glutaronitrile is used in a 
wide variety of cosmetics as a preservative. Concentrations in cosmetic for- 
mulations reportedly range from 0.0075 to 0.06%. The oral LD,, in rats is 640 
mg/kg. Dogs on a diet of 4,000 ppm Methyldibromo Glutaronitrile for 13 weeks 
developed thyroid hyperplasia; those on a diet of 167 ppm exhibited no hyper- 
plasia, although the thyroid glands were enlarged. Application of Methyl- 
dibromo Glutaronitrile at a level of 4.0 g/kg to the skin of rats for 21 days 
produced severe irritation. A concentration of 0.025% applied to the skin of 
rabbits in a 28-day dermal toxicity study resulted in only slight to moderate 
irritation. No evidence of sensitization was found in guinea pig studies. nor was 
photosensitization reported in mouse studies. No reproductive or developmen- 
tal toxicity was noted in two rat studies. Methyldibromo Glutaronitrile was not 
mutagenic in a series of mammalian system tests. Clinical data using repeat 
insult patch testing (HRIPT) methods indicated that concentrations as low as 
0.025% produced a positive reaction in a few individuals. To limit the possi- 
bility that formulations containing this ingredient will lead to sensitization, it 
was concluded that leave-on formulations should contain ~0.025% Methyl- 
dibromo Glutaronitrile. Rinse-off formulations, because the duration of expo- 
sure is much less, are considered safe as currently used. Key Words: Methyl- 
dibromo Glutaronitrile-Cosmetic use-Repeat insult patch testing-Leave on 
formulation-Rinse-off formulation. 

Methyldibromo Glutaronitrile is used in cosmetic formulations as a preserva- 
tive. This report is a summary of data available to Cosmetic Ingredient Review 
(CIR) concerning the chemistry, cosmetic use, toxicity, mutagenicity, and carci- 
nogenicity of this compound. 

CHEMISTRY 

Definition and Structure 

Methyldibromo Glutaronitrile (CAS No. 3.X91-65-7) is the brominated form of 
methylene glutaronitrile that conforms to this formula (Wenninger and McEwen, 
1993): 

’ Reviewed by the Cosmetic Ingredient Review Expert Panel. 
Address correspondence and reprint requests to Dr. F. A. Andersen at Cosmetic Ingredient Re- 

view, 1101 17th Street NW, Suite 310. Washington. D.C. 2036. U.S.A. 
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Br 

N=C-y-CH2-CH&=N 

-2 

EL 

Other names for Methyldibromo Glutaronitrile are 2-bromo-2-(bromomethyl) 
glutaronitrile; 2-bromo-2-(bromomethyl) pentanedinitrile (Wenninger and Mc- 
Ewen, 1993); dibromodicyanobutane [International Bio Research (IBR), 1987~1; 
2,3-dibromo-2,4-cyanobutane (Mathias, 1983); and 1,2-dibromo-2,4-dicyano- 
butane (Bruze et al., 1988). 

Physical and Chemical Properties 

Methyldibromo Glutaronitrile is an off-white to light tan crystalline powder. It 
has a melting point of 50 to 53°C and is soluble in water to 0.212 g/100 ml at 20°C 
(Calgon, 1994). 

Method of Manufacture 

Methyldibromo Glutaronitrile is prepared by reacting bromine with 2-methyl- 
eneglutaronitrile at temperatures <3o”C (Calgon, 1994). 

Analytical Methods 

Methyldibromo Glutaronitrile can be determined by thin layer chromatography 
(DeKruijf et al., 1987; Rooselaar and Weyland. 1993), or by differential pulse 
polarography (Langner et al., 1988; Wojciechowski and Osteryoung, 1985). 

Impurities 

Data in industry submissions (Calgon, 1994) indicate that Methyldibromo Glu- 
taronitrile is used in cosmetic products as a 98.5% pure substance. Impurities 
found are water 1.5% (maximum): bromide 0. I% (maximum); total organic impu- 
rities 100 ppm (maximum); and iron 5 ppm (maximum). 

USE 

Cosmetic 

Methyldibromo Glutaronitrile is used in cosmetic formulations as a preservative 
(Wenninger and McEwen, 1992). The product formulation data submitted to the 
Food and Drug Administration (FDA) in 1994 report that Methyldibromo Glu- 
taronitrile is used in 35 cosmetic formulations (FDA, 1994). See Table 1. 

Methyldibromo Glutaronitrile is typically supplied to cosmetic manufacturers 
as a 10% solution in dipropylene glycol or as a 20% solution in 2-phenoxyethanol 
(Calgon, 1994). 

Data submitted for industry report that Methyldibromo Glutaronitrile is found 
in cosmetic formulations at concentrations ranging from 0.0075 to 0.06% for the 
active substance (Calgon, 1994). 

Cosmetic products containing Methyldibromo Glutaronitrile may be applied to 
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TABLE 1. Cosmetic product formulation data on Methyldibromo Glutaronitrile 

Total no. of formulations Total no. of formulations 

Product category in category containing ingredient 

Eyeliner 595 3 
Eye shadow 571 1 

Other eye makeup preparations 132 I 
Powders 294 I 
Hair conditioners 614 6 
Hair sprays (aerosol fixatives) 306 I 
Shampoos (noncoloring) 852 4 

Other hair preparations 376 I 

Blushers (all types) 279 I 
Face powders 295 4 

Other manicuring preparations 75 I 
Cleansing 746 I 
Depilatories 49 1 
Face and neck 232 3 
Moisturizing 839 2 
Other skin care preparations 790 I 
Indoor tanning preparations 53 3 -. . 

1994 totals 35 

Source: FDA, 1994. 

or come in contact with skin, eyes, hair, nails, and mucous membranes. Daily or 
occasional use may extend over many years. 

International 

Methyldibromo Glutaronitrile is restricted by the European Economic Commu- 
nity (EEC) to a maximum authorized concentration of 0.1% in cosmetic products 
and is not to be used in cosmetic sunscreen products at a concentration exceeding 
0.025% (EEC, 1993). In 1981, the restriction of 0.1% had been established for 
cosmetics other than sunscreens, and was based on evaluation of available toxi- 
cology data, but the use of Methyldibromo Glutaronitrile in sunscreens was pro- 
hibited at that time because of a lack of skin penetration data (Laplante B, Calgon, 
and McEwen GN, CTFA, unpublished observations).’ In 1992, data from an in 
vitro penetration study was available, and use in sunscreens was again considered 
(details of this penetration study can be found in the next section of this report). 
By estimating the mglkgiday of Methyldibromo Glutaronitrile to which an average 
individual would be exposed and calculating the concentration in sunscreens that 
would be 100x less than the 4.2 mglkgiday established as the no-observed effect 
level, a concentration limit of 0.025% was reached (Laplante B, Calgon, and 
McEwen GN, unpublished observations). ’ Of note is that the calculations as- 
sumed a “worst-case” scenario of 25% absorption as the experimentally deter- 
mined value of penetration of an aqueous-based solution (as opposed to the lower 
absorption of an oil/water emulsion typical of sunscreens). However, the in vitro 
study actually found an average of 33% absorption by human skin after 6 h of 
contact to an aqueous solution. 

‘Available for review from: Director. Cosmetic Ingredient Review, 1101 17th Street NW, Suite 310, 
Washington, D.C. 20036, 11 .S.A. 
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GENERAL BIOLOGY 

Absorption, Distribution, Metabolism, and Excretion 

In Vitro 

The absorption of Methyldibromo Glutaronitrile over a 6-h postapplication pe- 
riod was evaluated by Bushy Run Research Center (1990). “C-Methyldibromo 
Glutaronitrile (99% pure, specific activity of 15.05 mCi/mmol), in 250 pl of either 
water or sunscreen formulation, was applied to samples of excised skin from 
Sprague-Dawley rats and humans such that the concentration loaded was estab- 
lished to be 0.08 mg/cm’ of skin surface (radioactivity level of at least 5 to 10 
tXi/skin preparation). Although the specific composition of the sunscreen formu- 
lation is not reported, 63% of it was water. Effluents were collected every 15 min 
for 6 h. At the end of the assay, the skin discs were combusted to determine 
radioactivity content. At 6 h contact time, Methyldibromo Glutaronitrile in the 
sunscreen formulation was absorbed by human skin to -0.9%~; an additional 2% 
was detected via combustion of the discs. It was estimated from steady-state 
absorption experiments that up to 2.3 and 5.3% of the applied Methyldibromo 
Glutaronitrile in a sunscreen formulation could be absorbed after 12 and 24 h of 
continuous contact time, respectively. The test material in the sunscreen vehicle 
was absorbed to a slightly greater extent by female rat skin where an average of 
1.5% of the applied radioactivity was collected in the effluent after 6 hr with an 
additional 3% being found in the discs. Methyldibromo Glutaronitrile in aqueous 
solution was more readily absorbed by both human and female rat skin, with 
-33% being absorbed by human skin after 6 h and 25% absorbed by female rat 
skin. Combustion of the skin discs detected an additional 13% radioactivity in the 
human samples and 10% in the rat (male and female). Projections estimated that 
-77.5 and 60.8% of the Methyldibromo Glutaronitrile would be absorbed after 12 
h contact by human and female rat skin, respectively. When the chambers were 
stoppered to prevent vehicle evaporation, the radioactivity recovered in the ef- 
fluent from human skin exposed to an aqueous solution dropped from the average 
of 33 to 16%. 

In Vivo 

Groups of 10 rats (five of each sex, strain and weight not specified) were dosed 
with 14C-Methyldibromo Glutaronitrile according to the following procedures: 
single oral doses of 5 mg/kg and 200 mg/kg, daily oral dosing for 15 days at 5 
mg/kg, and in a single i.v. dose at 5 mg/kg (Inveresk Research International, 1990). 
Excretion via the urine accounted for recovery of >64.6% of radioactivity in all 
cases. At 168 h postexposure, and in all dosing groups, the whole blood contained 
the highest levels of radioactivity of tissues and body fluids. When three male rats 
were tested following a single oral administration of 5 mg/kg, the peak mean blood 
level of radioactivity (4.34 kg Eqig) was measured at 8 h. This level declined to 
2.34 kg Eq/g at 48 h and 0.75 kg Eq/g at 168 h. At the time of maximum tissue 
concentration (8 h), the gastrointestinal tract and kidneys contained the highest 
levels of radioactivity. The concentration in other tissues/locations was generally 
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lower than in plasma with the exception of whole blood. At 48 h, the highest mean 
levels of radioactivity were associated with whole blood. 

“C-Methyldibromo Glutaronitrile (5 mg/kg) was dermally applied to rats (de- 
tails not specified). At 4 h postdose, a mean of 4.1% of the radioactivity was 
recovered in the excreta. It was estimated that 13% of the administered radioac- 
tivity had been absorbed by 4 h. At 96 h postdose, levels of radioactivity in tissues 
and fluids ranged from 0.02 to 0.62 pg Eq/g (representing 0.00 to 0.19% of the 
dose). At that time, a mean of 19.4% of the dose was recovered in urine, feces, 
and cage wash. It was estimated that -22% of the administered radioactivity had 
been absorbed by 24 h postdose (Inveresk Research International, 1990). 

Male Sprague-Dawley rats (number not specified) were given a 0.1 ml percu- 
taneous dose of 1 mg/ml “C-Methyldibromo Glutaronitrile. The researchers noted 
that the purity of the dose solution, 880/c, was low. After 72 h, -40% of the applied 
radioactivity was recovered in the urine, feces, organs, and carcass. About 30% 
remained at the application site; the amount of Methyldibromo Glutaronitrile 
eliminated through respiration was not measured. Methyldibromo Glutaronitrile 
was considered readily absorbed via the dermal route (CTFA, 1982h). 

ANIMAL TOXICOLOGY 

Acute Toxicity 

OK11 

Methyldibromo Glutaronitrile has an oral LDSo of 640 mgikg for male and fe- 
male Wistar Albino rats. By gender, males alone had an LD,, of 770 mg/kg; for 
females, the value was 515 mg/kg (MB Research Laboratories, 1991~). 

Dev-ma1 

The LD,, dermal value for Methyldibromo Glutaronitrile in New Zealand White 
rabbits was >.5.0 g/kg (Biosearch Incorporated, 1982~). 

inhalution 

The LC,, for Sprague Dawley rats was determined to be >13.01 mg/L. No 
mortality occurred in the 10 rats exposed for 4 h to 13.01 mg/L (the mean particle 
size ranged from >6.60 to >9.8 pm). However, it was reported that, after a 4-h 
exposure to a concentration of 4.76 mg/L, mortality occurred in three of five 
males and two of five females. No explanation was given (MB Research Labo- 
ratories, 1992b). 

Short-term Toxicity 

Dermal 

Groups of 10 rats (five of each sex, strain not specified) were dermally exposed 
to Methyldibromo Glutaronitrile (98% active) at doses of 1.0, 2.0, and 4.0 g/kg. 
The doses were applied with 1 .O ml of distilled water to the clipped dorsal area of 
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the trunk. Wrappings were used to keep the substance in contact with the skin for 
6 h. The exposures took place once a day for three consecutive weeks (total of 21 
days). A group to which no test material had been applied served as control. All 
animals were killed at the end of the study. Although no raw data were provided, 
moderate to severe eschar was reported in all dosed animals by week 2; none was 
observed in controls. Feed consumption decreased at day 8 in high- and middose 
males. There was no evidence of systemic toxicity. Analysis of blood samples 
obtained at the end of the study indicated “slight but consistent decreases” in 
hematocrit, hemoglobin, and red blood cells in the treated groups, particularly the 
high dose. Other tested blood levels remained within the reference range. Meth- 
yldibromo Glutaronitrile was considered to cause severe cutaneous irritation 
when applied for 21 days to rats (MB Research Laboratories, 1992~). 

28-Duy Dsrmml Toxicity 

Methyldibromo Glutaronitrile at 0.025% in formulation or 0.3% in an aqueous 
dilution of the trade ingredient was applied to the shaved and abraded skin of New 
Zealand Albino rabbits daily. 5 days/week for 4 weeks. There were five animals 
(2S3.0 kg) of each sex in each dosing group as well as a control group dosed with 
distilled water. The dosage volume was 2 ml/kg body weight. Animals were ob- 
served daily and were sacrificed within 3 days of the last dosing. The test sites of 
animals treated with 0.025% Methyldibromo Glutaronitrile showed moderate to 
severe erythema and slight to moderate edema. Noted first on treatment days 2 to 
6, the lesions persisted until the conclusion of the study. One animal in this 
exposure group developed transient slight desquamation. At histopathological 
examination of the application sites in animals dosed with 0.025%, slight to mod- 
erate acanthosis, mild to slight hyperkeratosis. and minimal to moderate inflam- 
matory infiltration were noted. In one animal. slight focal necrosis and slight focal 
abscesses at the test site were noted. At the test site in all animals dosed with the 
0.3% formulation. slight erythema and yellowish discoloration, noted initially on 
treatment days 2 to 8, continued until the end of the study. Histopathological 
examination of the test sites of animals in this dosing group revealed slight focal 
or diffuse acanthosis and minimal focal inflammatory infiltration. Two animals 
from each exposure group developed slight reactive submandibular lymph node 
hypertrophy that the researchers considered an indirect response to cutaneous 
irritation. Blood samples obtained pre- and postdosing had the following changes 
of statistical significance: a depression in total red blood cell count in females 
dosed with 0.025% and a change in mean corpuscular hemoglobin in males dosed 
with 0.3%. Neither change in blood parameter was considered biologically signif- 
icant. White blood cell (WBC) counts in males exposed to 0.025% Methyldibromo 
Glutaronitrile were higher than average values in controls and the other dosing 
group; however, the values remained within normal range. Differential WBC 
counts for females dosed with 0.025% revealed a relative neutrophilia interpreted 
as perhaps indicative of a mild inflammatory response to treatment. All other 
lesions/abnormalities were randomly distributed. The researchers do not address 
the findings that the higher dosed animals exhibited less severe responses (CTFA, 
1982~). 
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Subchronic Toxicity 

Orul 

Groups of eight beagle dogs (four of each sex) were exposed to 167, 1,000, or 
4,000 ppm of Methyldibromo Glutaronitrile (powder, 98% active ingredient) in the 
feed for 13 weeks. An additional group of eight dogs served as controls and were 
fed the basal diet only. Animals were killed at the end of the study for necropsy. 
The high dose was originally 6.000 ppm. but was reduced 1 week into the study 
after observations of decreased feed consumption, absence of feces. and emesis 
were noted in animals that had been fed that dose. 

The researchers reported that the high-dose exposure resulted in follicular cell 
hypertrophy and hyperplasia in the thyroid gland. The liver and spleen of the 
high-dose dogs had increased pigment (specific cellular location not noted) and 
increased extramedullary hematopoiesis. The researchers reported that no addi- 
tional changes in the organs of any dosed group of animals could be attributed 
solely to the administration of Methyldibromo Glutaronitrile (Hazleton Labora- 
tories America, 1980h). 

A follow-up study further investigated the effects of Methyldibromo Glutaroni- 
trile on the thyroid gland (Hazleton Laboratories America. 1982). Four male and 
four female beagle dogs were fed a diet containing 167 ppm of Methyldibromo 
Glutaronitrile for I3 weeks (the purity is assumed to be 98% active ingredient 
because the substance is reported as being the same as used in the earlier study). 
At this dosage, there were no significant differences in levels of triiodothyronine 
or thyroxine (Tj or T,) between the dosed and control groups of the same sex. At 
necropsy, treated dogs had an increased incidence of enlarged thyroid glands. 
The absolute and relative thyroid gland weights were significantly higher than 
control for dosed females. In the data table, control group females had a mean 
thyroid gland weight of 0.6830 g, whereas in dosed females the value was 0.9767 
g. Terminal body weight for both sexes and absolute and relative thyroid weights 
for males were comparable between dosed and control dogs. The researchers 
were uncertain of the significance of the increased thyroid weight in treated fe- 
males. Histopathologic findings reportedly were unremarkable. 

Ocular Irritation 

A 0. l-g aliquot of Methyldibromo Glutaronitrile powder (98% active ingredient) 
was instilled in the conjunctival sac of one eye of six New Zealand White rabbits. 
In all rabbits, the Total Ocular Irritation Score was between 106 and 110 of a 
maximum score of 1 IO on day 1 postinstillation. The severe ocular irritation 
continued to be noted when the final observation was made 21 days postinstilla- 
tion. Methyldibromo Glutaronitrile was concluded to be a severe primary ocular 
irritant (Biosearch Incorporated, 19824. 

In a follow-up study, a 0. l-ml aliquot of a 2% dilution (in distilled water) of the 
Methyldibromo Glutaronitrile powder was instilled in the conjunctival sac of one 
eye in each of six rabbits (strain not specified). At this dosage, the Total Irritation 
Scores by the Draize Technique were reduced to between 2 and 12 of a possible 
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110 on day 1 postinstillation. The irritation was further reduced to scores of 0 to 
4 by day 3. Conjunctival irritation was the response primarily observed; there was 
no cornea1 opacity or iritis (MB Research Laboratories, 1983). 

Dermal Irritation 

Six New Zealand Albino rabbits (weighing on average 3.0 kg) were dermally 
exposed to 0.5 g of Methyldibromo Glutaronitrile (powder form, 98% active in- 
gredient) contained in a 4-h occlusive patch. The site of application was not 
stated. Dermal reactions were scored at 30- and 60 min postremoval of wrappings, 
and again at 24, 48, and 72 h. “Very slight to moderate” erythema and eschar 
formation, as well as “present to well-defined” edema were noted in tive of six 
rabbits at the 30- and 60 min observations. (The sixth rabbit had erythema but no 
edema.) The erythema continued to be observed up to 72 h postexposure, and the 
edema had been reduced in all rabbits at the 48 h observation. The edema was 
described as “slight” in the one rabbit in which it was still noted at 72 h. No 
reactions were noted when observations were made 7 days postexposure (MB 
Research Laboratories, 19916). 

In the range-finding portion of studies reported under the heading “Dermal 
Sensitization,” dermal exposure to Methyldibromo Glutaronitrile concentrations 
of 0.5, 1 .O, 2.5, and 5.0% in acetone produced no positive results in 48 animals (8 
at each concentration) (Hill Top Research, 1981u, 1981h); 0.5, 1.0, 2.5, and 5% in 
80:20 ethanol/water produced some irritation at almost all sites in 24 animals (Hill 
Top Research, 198lh); IO and 100% of two different Methyldibromo Glutaronitrile 
formulations in water produced no irritation in eight animals (IBR, 1988u, 19886). 

Dermal Sensitization 

The studies described in this section are summarized in Table 2. 
A guinea pig sensitization test was performed using 98.5% pure Methyldibromo 

Glutaronitrile (Hill Top Research, 398217). Two groups of 20 Hartley guinea pigs 
were inducted with a closed patch containing a 0.2% (w/v) solution of Methyl- 
dibromo Glutaronitrile in distilled water. The patch was placed in contact with the 
skin for 6-h periods, once a week for 3 weeks (with 5 to 9 days between expo- 
sures). A 2-week nontreatment period followed. Challenge was accomplished on 
a previously nonexposed site with either 0.2% Methyldibromo Glutaronitrile in 
distilled water, or 5.0% Methyldibromo Glutaronitrile in acetone. At the 0.2% 
challenge concentration, 3 of 20 animals had a score of 0.5 (scale O-3) after 24 h; 
the other 17 had no reaction. At 48 h, 2 of the 3 continued to have scores of 0.5, 
and an additional 2 ’ animals also showed irritation at a 0.5 rating. Controls had 
irritation scores of 0.0. In the 5.0% challenge group, at 2 h, 6 animals had irritation 
with scores of 0.5; at 48 h, 4 of the 6 continued to have slight positive reactions; 
and another 3, negative at 24 h, had irritation scores of 0.5. Controls again had 
no reaction. The results were interpreted as a “slight increase” in dermal irrita- 
tion in the test animals versus controls, but the test animals were graded as 
nonresponders because the scores were <I. To test for delayed contact hyper- 
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TABLE 2. Methyldibromo Glutaronitrile sensitization testing in guinea Pigs 

Concentration tested 

Sample GOOO3.01 

Induction: 0.2% (w/v) in distilled water 

Primary challenge 

0.2% (w/v) in distilled u’ater 

5% (w/v) in acetone 

Cross challenge 

0.2% sample GOO03.02 (w/v) in distilled water 

5% (wiv) acetone 

No. positive 

rerults 

oi20 

o/20 

O/h 

Oh 

Reference 

Hill Top Research, 1982h 

Sample GOOO3.01 

Primary irritation (at 48 hl 

5.0, 2.5, 1.0, and 0.5% (w/v) in acetone 

Induction: 5.0% (w/v) in 80:X) ethanol/water 

Primary challenge 

5.0% (w/v) in acetone 

Cross challenge/rechallenge 

0.2% sample GOO03.02 ~wiv) in distilled water 

5.0% sample GO003.02 (w/v) m acetone 

0.2% sample GOO03.01 (w/v) in distilled water 
- 

Sample T0976.01 

Primary irritation (at 48 hl 

5.0. 2.5, 1.0, and 0.5% (W/VI in 80:20 ethanol/water 

Hill Top Researchers, 19820 

Oi24 

lE.0 

o/3 

013 

Oi3 

Hdl Top Researchers, l981b 

Some lrritatlon 

at almoat 

all \ite\ 

5.0, 2.5, 1.0. 0.5. and O.?S% (w/v) in acetone 

Induction: 5.0% (WV) in X0:20 ethanol/water 

Challenge 

5.0% (w!v) in acetone 

Rechallenge 

0124 

I :29 

5.0. 2.5. and 1.0% (WV) in acetone 

Sample 80453.01 

Induction: 0.2V (w/v) m water 

Primary challenge 

0.2%’ (w/v) in water 

o/7 

020 

Hill Top Research, 1982~ 

Sample 80453-01 

Induction: 5.0% in 80:20 ethanol/water 

Primary challenge 

5% m acetone 

Rechallenge 

5% in acetone 

Hill Top Research, 1982~ 

Positive reaction 

noted in both test 

and control groups 

All negative 

Sample TMID Hill Top Biolabs. 1988 

Primary irritation 
75, 50, 25, IO. 5. 2.5, 1.0, and 0.5% (w:v) No rewlts 

in 80:20 ethanol/water provided 
75. 50, 75. 10. 5, 2.5. 1.0, and 0.5% (w/v) in acetone No result\ 

prowded 

Induction: 75% (w/v) acetone 

Primary challenge 

5.0% Iw!vl in acetone 0120 

Sample: Tektamer 38 Lot 1023 Biosearch Incorporated, 19826 

Induction: 5% in 80:20 ethanol/water 

Challenge 

5% in 80:20 ethanol/water O/IO 

Positive control: I-chloro-2.4-dmltrobenzene 

Induction: 0. I% (w/v) suspension in physiological saline 

Challenge: 

0.1% Iwiv) suspenston in physiological saline IO/IO 

Sample: Tektamer 38 Lot 1023 

Induction (via mtradermal injection): 

Biosearch Incorporated 1982a 
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Concentration tested 

No. positive 

results Reference 

5% w/v in 80:20 ethanol/water 

As above with 0. I ml FCA 

0.1 ml FCA 

Challenge 
5% w/v in 80:20 ethanol/water at injection site 

(occluded) 

Positive Control: I-chloro-2.4.dinitrobenzene 

Induction: 0.1% IW/V) ruspension in physiological salme 

Challenge 

0.1% (w/v) suspenslon in physiological \alinc 

Vehicle control: 80:20 ethanol!water 

Induction: 0. I ml 

Oil0 (24 and 

48 h) 

9/10(24 h) 

O/IO (48 h) 

Challenge: 0. I ml mixed l I: I I wth FCA O/IO 

(24 and 48 hr) 

Sample: TPI-I 100 contain\ 20% Methyldibromo 

Giutaronitrile 

Prlmarv irritation: IBR, 19886 

100 and 10% in water 

Induction (part I): via intradermal injection 

IO%, in water 

As above diluted (I : I) with FCA 

FCA dduted (I: I) with water 

Induction (part II): dermal application 

IO@? (0.5 ml) at in.jection \ite loccludedl 

Challenge 

o/4 

o/20 

100%~ (0.5 ml1 at dl\tal \ite (occluded) IV?0 

Sample: ROKONSAL. AT contains 20% 

Methyldibromo Glutaronitrde 

(UV-Irradiated for 8 h: detail\ not provided) 

Primary irritation: 

I00 and IO% in water 

Induction (part I): mtradermal injectlon 

10% in Oleum arachidi\ 

10% as above m F(‘A 

FCA 

IBR. 19880 

0:4 

InductIon (part II): dermal application 

100% (0.5 ml) at injectIon site (occluded) Of20 

Challenge 
100% (0.5 ml) at dl\tal site (occluded) O/20 

Sample: 1.2-dibromo-2.4.dicyanobutane 

(Methyldibromo Glutaronitrile) 

Induction (via intradermal injection): 0.5% (w/v) in 

propylene glycol 

Challenge: 

Bruze et al.. 1988 

0.1% wiv in ethanol @9.5”il at injection site 

(occluded) 

5448 

Positive control 2-methylol phenol (details not 7/l? 

provided) 

Sample: Methyldibromo Glutaronitrile and Euxyl K 400 

(Methyldibromo 

Hausen. 1993 

Glutaronitrile and 2-phenoxyethanol, 1:4) 

Induction (via intradermal injection): 

l5mg Methyldibromo Glutaronitrile in 8 ml salme and 

FC (I:]) 

I5 mg 2-phenoxyethanol in 8 ml saline and FCA l I: 1) 

30 mg Euxyl K 400 in I6 ml physiologtc saline and 

FCA (1.1) 

(continued) 
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TABLE 2. Continued 

Concentration tested 

No. positive 

results Reference 

Challenge (nonocclusive. distal: a\ read at 4X h): 

0.3% Methyldibromo Glutaromtrile 

0. I%, Methyldibromo Glutal-omtrk 

IO% 2-phenoxyethanol 

2% 2.phenoxyethaool 

3% Euxyl K 400 

I% Euxyl K 400 

7:10 

VI0 

?:I0 

l/IO 

Y/20 

8120 

FCA. Freud’\ Complete .Adjuvant. 

sensitivity, 6 days after primary challenge, two groups of six animals that had 
scores of 0.5 (slightly patchy erythema) at either 24 or 48 h were cross-challenged 
with Methyldibromo Glutaronitrile from a lot different than that used in induction 
and primary challenge. No irritation was observed in the 0.2% group; mean scores 
of 0. I at 24 h and 0.2 at 48 h were noted in the 5% group. The mean scores resulted 
from averaging the one animal at 24 h and the two animals at 48 h that had reac- 
tions scored 0.5 in severity. 

In another sensitization study, 20 outbred Dunkin-Hartley guinea pigs were 
induced with 5.0% Methyldibromo Glutaronitrile in 80:20 ethanol:water. Chal- 
lenge was achieved using 5.0% (w/v) Methyldibromo Glutaronitrile in acetone. 
One of 20 animals was described as a responder: It had a response of grade I 
(scale O-3). Rechallenge with 0.2%~ in water produced no response in the three 
dosed animals and four controls tested. Cross challenge with Methyldibromo 
Glutaronitrile (0.2% in water or 5.0% in acetone) from a different lot produced no 
responders in the three dosed animals and four controls tested (Hill Top Research, 
I982a). 

A third sensitization study inducted a group of 19 guinea pigs with 5.0’S Meth- 
yldibromo Glutaronitrile X0:20 ethanol/water and then challenged the animals with 
5.0% w/v acetone. One in 19 animals had a grade I reaction and was described as 
a responder. There were no responders in IO controls. Twelve days later, rechal- 
lenge of 7 animals with 5.0, 2.5, and 1.0% Methyldibromo Glutaronitrile in ace- 
tone produced no responders (Hill Top Research, 198lh). 

In a fourth sensitization study, a 0.2% aqueous solution of Methyldibromo 
Glutaronitrile (98%’ pure, with <2% impurity of methyleneglutaronitrile) used for 
induction and challenge did not induce delayed contact hypersensitivity in 20 
Dunkin-Hartley guinea pigs (Hill Top Research, 1982~). When the researchers 
followed up on another group, this time using 5% Methyldibromo Glutaronitrile 
for induction (in ethanol/water) and challenge (in acetone), positive skin reactions 
were noted in both the test and control groups at primary challenge. Because 
rechallenge with the same 5%’ Methyldibromo Glutaronitrile in acetone concen- 
tration did not elicit any positive reactions, the responses at primary challenge 
were considered aberrant (Hill Top Research, 1982c). 

Twenty (10 of each sex) Hartley albino guinea pigs weighing between 334 and 
477 g were induced with a 7% formulation of Methyldibromo Glutaronitrile (98% 
active) in acetone. The challenge concentration was 5.0%. The responses were 
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comparable to those produced in the negative control. It was concluded that 
sensitization had not been induced (Hill Top Biolabs, 1988). 

In another study. 10 Dunkin-Hartley albino guinea pigs (five of each sex) were 
induced and challenged with Methyldibromo Glutaronitrile (98% active) as a 5% 
solution. There were no sensitization responses elicited during challenge. Positive 
reactions were observed with the positive control (I-chloro-2,4-dinitrobenzene) 
(Biosearch Incorporated. 1982b). 

In studies using the Magnusson-Kligman maximization method, a 5% concen- 
tration of Methyldibromo Glutaronitrile in 80:20 ethanol/water [injected alone or 
in combination with Freund’s Complete Adjuvant (FCA)] did not induce sensiti- 
zation in a group of 10 male Dunkin-Hartley albino guinea pigs at either 24 or 48 
h postchallenge. A positive control with I-chloro-2,4-dinitrobenzene produced 
reactions in 9 of 10 animals at 24 h postchallenge and 0 of 10 at 48 h (Biosearch 
Incorporated, 1982~1). 

A second maximization study was conducted using a commercial formulation 
containing 20%~ Methyldibromo Glutaronitrile (in 2-phenoxyethanol) on groups of 
20 Pirbright guinea pigs (220 g) using intradermal and repeated topical application. 
Induction consisted of two 0.05ml injections of each of the following: a 10% 
dilution in water of the commercial formulation: 10% dilution of the commercial 
solution in FCA (1:I); and FCA in water (1:I). (The effective concentration of 
Methyldibromo Glutaronitrile used for induction was 2%.) One week later, a 0.5 
ml dermal application of the commercially supplied 20% Methyldibromo Glu- 
taronitrile solution was applied to the injection site (occlusive) and maintained for 
24 h. Three weeks after the first injection, challenge was accomplished via a 
second 24-h occlusive treatment. No reactions were noted either immediately 
after patch removal or 24 h later (IBR, 1988h). 

An additional 20 Pirbright guinea pigs were tested using a maximization ap- 
proach (IBR, 1988~). This assay used a 20% Methyldibromo Glutaronitrile com- 
mercial solution that had been UV-irradiated for 8 h (details not provided). In- 
duction consisted of two intradermal injections (on bilateral areas adjacent to the 
spine) of each of the following: a 10% dilution of the commercial solution in Oleum 
arachidis; 10% dilution of the commercial solution in FCA; and undiluted Adju- 
vant. Seven days later, the same sites were treated topically with 0.5 ml of undi- 
luted commercial solution on a 48-h occlusive patch. Three weeks later, the an- 
imals were challenged; one side of the spine was treated with a 24-h occlusive 
patch containing undiluted commercial solution, and the other side with the 
Oleum arachidis vehicle alone. Control animals were induced with injections and 
dermal applications of the vehicle and FCA, and challenged with the Methyld- 
ibromo Glutaronitrile solution on one side and vehicle on the other. Observations 
were made 24 and 48 h after patch removal. No positive reactions were noted. 

Bruze et al. (1988) tested the sensitizing potential of 1,2-dibromo-2,4- 
dicyanobutane (Methyldibromo Glutaronitrile) using the guinea pig maximization 
test. Two series of female albino Dunkin-Hartley guinea pigs were studied. In 
each series, 12 animals were in the control, 24 in the test group, 12 received the 
challenge vehicle alone, and 6 were in the positive control group. All concentra- 
tions in this study were w/v. Methyldibromo Glutaronitrile was dissolved in pro- 
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pylene glycol at 0.5% to be used for intradermal sensitization. Challenge was done 
using Methyldibromo Glutaronitrile at 0.1% in 99.5% ethanol. On each patch, 30 
~1 of either the test solution or the vehicle was applied. No statistically significant 
increase in positive reactions was found among the treated animals compared to 
animals receiving vehicles. In the first series, three of the treated animals were 
positive versus none of the control. In the second series, two of the treated 
animals had positive reactions as did two of the controls. Of the 12 animals 
induced and challenged with the positive control, 2-methylol phenol, 7 exhibited 
positive reactions. 

In a follow-up study, Hausen (1993) tested the sensitizing potency of Methyl- 
dibromo Glutaronitrile both as a pure substance and in a 1:4 mixture of Methyl- 
dibromo Glutaronitrile and 2-phenoxyethanol (Euxyl K 400). Using the modified 
FCA method, a group of 10 female albino guinea pigs were induced via intrader- 
ma1 injections of 6 x 0. I to 0.15 ml of an emulsion prepared from 15 mg of 
Methyldibromo Glutaronitrile dissolved in 4 ml physiologic saline and 4 ml FCA. 
Twenty guinea pigs were similarly induced with an emulsion prepared from 30 mg 
of Euxyl K 400 dissolved in 8 ml of saline and 8 ml of FCA. The injections 
occurred on days 1, 5, and 9 and were made in a semicircular arc on the clipped 
and shaved shoulder area. Twenty animals served as control and were injected on 
the same schedule with a vehicle emulsion. The animals were challenged on day 
20. Challenge was achieved by applying 0.05 ml of subirritant doses of the com- 
pound(s) to the right shaved flank of the animals. A dilution of 0.3 and 0.1% of 
pure Methyldibromo Glutaronitrile, 3 and 1% concentrations of Euxyl K 400, and 
10 and 2% of 2-phenoxyethanol were used. The tests were read at 24, 48, and 72 
h. At the challenge concentration of 0.3%. Methyldibromo Glutaronitrile sensi- 
tized 7 of 10 guinea pigs with a total mean response of 0.41 (no reaction = 0; mild 
reaction = ‘/2; moderate reaction = I, etc). At the challenge dose of 0.1% 
Methyldibromo Glutaronitrile, weak positive reactions were observed in 2 guinea 
pigs at the 24-h observation (mean response of 0.15), in 3 animals at 48 h (mean 
response of 0.20), and in 5 guinea pigs at 72 h (mean response of 0.35). The 
mixture, at the 3% challenge dose, elicited a positive response in a maximum of 
9 of the 20 animals tested, with a total mean response of 0.27. At the 1% challenge 
dose, the mixture elicited a slight response in 8 animals observed at 48 h. By 72 
h, this reaction was found in 4 animals. No sensitized animal had a response 
stronger than what was described as a “moderate reaction” characterized by 
distinct erythema restricted to the application area. The majority of animals that 
responded displayed “weak, but considered positive” reactions in which slight, 
spotted erythema was noted. A group of IO animals sensitized and challenged 
solely with the other component of the mixture, 2-phenoxyethanol, remained 
almost negative, even at the challenge concentration of 10%. The mixture and its 
main effective ingredient, Methyldibromo Glutaronitrile, were considered to have 
a distinct but weak sensitizing capacity. 

Phototoxicity and Photosensitization 

Methyldibromo Glutaronitrile at concentrations of 1% w/v methanol or 0.125% 
w/v methanol was applied to the dorsal skin of hairless mice. Each animal was 
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then covered with aluminum foil with a I-cm diameter hole allowing for light 
exposure. Thirty minutes after chemical treatment, groups of 12 animals were 
exposed to either 200 RB units [standard units from a Robertson-Berger Meter; 1 
MED = 440 RB units (Berger, 1976)] of simulated sunlight from a filtered xenon- 
arc source or a 3 mW/cm’ dose of UVA from Sylvania PUVA fluorescent lamps. 
Light exposure times were -60 min. Animals were examined 4 h after treatment, 
and after I, 2, 3, and 4 days. In the I% Methyldibromo Glutaronitrile treatment 
group, mild transient blanching and/or edema were noted during the first 24 h in 
5 of 12 mice exposed to UVA light and in 9 of 12 mice exposed to simulated 
sunlight. However, the reactions were not confined to the irradiated area. No 
significant findings were observed in the 0.125% dosing group; positive and sol- 
vent controls performed as expected. Methyldibromo Glutaronitrile was consid- 
ered to be nonphototoxic (Q-test, 1981). 

Another phototoxicity study was conducted by IBR (1987~). Methyldibromo 
Glutaronitrile, as supplied in a 20% solution with 2-phenoxyethanol, was applied 
to the shaved backs of IO female Pirbright guinea pigs. The treatment site was left 
uncovered. Twenty-four hours later, the animals were covered with a foil con- 
taining two (1.5 x 2 cm) holes. UVB irradiation took place for 2 min using “TL 
20 W/12” lamps placed 20 cm from the animals and providing 2.07 mW/cm’ or 
0.248 J/cm’ of radiant exposure. Immediately after, 122 min of UVA radiation was 
administered using “TL-20 W/09” I amps placed 8 cm from the animals, thus 
providing 5.65 mW/cm’ or 41.3 J/cm’ of exposure. Observations were made 24. 
48, and 72 h after the last irradiation. No response was noted in any animal treated 
with Methyldibromo Glutaronitrile; positive and negative controls performed as 
expected. 

A second photosensitization study was conducted by IBR (1987b). Methyl- 
dibromo Glutaronitrile as supplied (20% in 2-phenoxyethanol) was applied to the 
shaved nuchal area of 10 female Pirbright guinea pigs. Thirty minutes later the 
animals were irradiated for 2 h using TL-20 W/O9 and TL-20 W/12 lamps for a total 
UVA and UVB exposure of I.667 mW/cm’ or 12.0 J/cm’. This protocol of dermal 
application followed by irradiation was carried out for five consecutive days per 
week for 2 weeks (IO total treatments/irradiations). Two weeks after the 10th 
induction, challenge was performed. Animals were treated topically on two areas 
of the spine with each of the following: the 20% Methyldibromo Glutaronitrile 
commercial solution and dilutions (in Oleum arachidis) representing 50, 25, and 
10% of the commercial solution. Immediately following, the right side of the backs 
were covered with foil and the animals were irradiated for 2 h with TL-20 W/9 
lamps (filtered to eliminate UVB). The total light dosage administered during 
challenge was the same as that during induction, except that challenge used only 
UVA. Observations were made every second day during induction and at 24, 48, 
and 72 h after challenge comparing the right (unirradiated at challenge) and left 
sides. During induction. eschar and swelling of increasing intensity (scored 2 on a 
O-3 scale) were noted from the sixth treatment/irradiation onward in test animals; 
no reactions were seen in positive controls treated with TBS 2% in acetone or 
TCC 2% in acetone (five animals for each control group). Observations after 
challenge found severe erythema that decreased in intensity by 72 h. However, 
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because these reactions were found on both treated/irradiated and treated/ 
unirradiated sides, they were considered to be due to primary irritation and thus 
not indicative of photosensitivity. 

Reproductive and Developmental Toxicity 

Groups of -30 female rats (type not specified) were mated and administered 
either 0, 2.5, 100, or 175 mg/kg of Methyldibromo Glutaronitrile orally by gavage 
on days 6 through 15 of gestation. Dams were asphyxiated on day 20, and the 
fetuses were externally examined. Half of the fetuses from each litter were se- 
lected at random for internal examination. No pharmacological signs of maternal 
toxicity were observed. The mean number of implantations, fetal weights, and the 
incidence of malformations and developmental variants were not significantly 
affected by Methyldibromo Glutaronitrile. The average resorption rate was sig- 
nificantly higher in the 175 mgikg group than in the controls (10.0 vs. 2.7%). 
However. the researchers pointed out that 50% of the resorptions at the 175 mgikg 
dosage were contained in two litters and that the 10.0% incidence was within the 
normal range for historical controls. Other signs of embryotoxicity such as mal- 
formations and fetal weight reductions were not observed (Birnbaum et al., 1983). 

A 90-day feeding study in rats was conducted by Hazleton Laboratories Amer- 
ica (1980~). Groups of IO parental rats (of each sex) were exposed to Methyl- 
dibromo Glutaronitrile beginning 1 week before breeding and continuing through- 
out mating, gestation, and lactation. Doses were set at 83.5, 500, or 3,000 ppm. 
For 90 days after weaning, 20 offspring/sex/dosing group were fed diets containing 
the same exposure levels on which their respective parents had been maintained. 
No treatment-related clinical observations were noted in the parental generation. 
Of the F, generation, male pups of the treated groups had body weights compa- 
rable to controls. whereas high-dose female pups had lower body weights than 
controls. Low- and middose females had higher body weights on two observation 
days. No treatment-related ocular effects were noted. A slight increase in extra- 
medullary hematopoiesis was observed in the spleens of females receiving 3,000 
ppm Methyldibromo Glutaronitrile. 

Genotoxicity 

In Vitro 

Methyldibromo Glutaronitrile at concentrations ~30 pg per plate was found 
negative in Ames tests conducted on Sulmonella typhimurium (Merck, Sharp, and 
Dohme Research Laboratories, 1978). 

L5178Y TK +/- mouse lymphoma cells were incubated with Methyldibromo 
Glutaronitrile at concentrations ~7.1 pgiml without S9 activation, and ~300 kg/ 
ml with activation. Although no raw data are presented, the researchers reported 
that the three highest dosed cultures without S9 activation had mutation frequen- 
cies 3.8, 2.3, and 2.0 times greater than corresponding solvent controls. These 
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values, however, were not statistically significant. Those incubated with S9 ac- 
tivation did not have any increase in mutation frequency compared to controls 
(EG & G Mason Research Institute, 1981). 

Another L5 178Y TK + / - mouse mutagenesis assay found Methyldibromo Glu- 
taronitrile negative at concentrations between 2.1 and 28 pgiml with S-9 activation 
and between 0.085 and 2.0 pgiml without activation (EG & G Mason Research 
Institute, 1982). 

Chinese Hamster Ovary cells were exposed to Methyldibromo Glutaronitrile at 
concentrations between 6.20 and 11.03 pgiml with S9 activation, and between 
106.79 and 189.84 kg/ml without activation. Significant dose-dependent increases 
in the frequency of chromosome aberrations were noted in both study groups. In 
the high-dose (with S9 activation) group . 28.0%~ of the cells had >I aberration 
compared with 38.0% for the positive control and 4.0% for the solvent control. 
Without S9 activation, the group receiving the highest dose had 34.0% cells with 
> 1 aberration; the positive and solvent controls had 74.0 and 2.0%‘. respectively 
(Microbiological Associates. 1982~). 

V-79 Chinese hamster lung cells were exposed for 3 h to Methyldibromo Glu- 
taronitrile at a high dose of 50 kg/ml with S9 activation and from 0.3 to 1 .O pgiml 
without S9 activation. S9 was prepared from rat liver. Mutations at the hypo- 
xanthine guanine physphoribosyl transferase (HGPRT) locus were measured as 
resistance to 6-thioguanine after a 7-day expression period. It was reported that 
0.3 kg/ml Methyldibromo Glutaronitrile without S9 exhibited a mutation fre- 
quency greater than three times that of negative controls. However, Methyld- 
ibromo Glutaronitrile was not considered mutagenic; the increase in mutation 
frequency was neither statistically significant nor dose dependent. The results of 
positive and negative controls were as expected (Merck, Sharp, & Dohme Re- 
search Laboratories. 1985). 

Methyldibromo Glutaronitrile at concentrations s 100 kg/ml with S9 activation 
and s 10 pgiml without S9 activation did not induce unscheduled DNA synthesis 
in human IMR-90 fibroblasts (Merck. Sharp. & Dohme Research Laboratories, 
1983). S9 had been prepared from the liver of rats pretreated with Aroclor 1254. 

BALB/3T3 mouse embryo cells were exposed to Methyldibromo Glutaronitrile 
for 3 days at a maximum concentration of 1.6 kg/ml without S9 activation, and for 
4 h at a high concentration of 25 kg/ml in the presence of S9. Survival rates for the 
highest dosed groups were 27% in the nonactivated study and 12% in the activated 
study. No significant increase in transformation frequency was observed for any 
cells dosed with Methyldibromo Glutaronitrile compared to controls cultured in 
EMEM (Microbiological Associates, 1990). 

In a similar study by Litton Bionetics (1984), BALB/C-3T3 cells were exposed 
to concentrations of Methyldibromo Glutaronitrile between 17.6 and 82.5 pg/ml in 
the presence of S9 activation. Survival rates at the 82.5, 55.0, and 44.0 kg/ml 
dosage levels were 0. 4.1. and 80.2%#, respectively. The transforming activity of 
cells treated with 55.0 kg/ml was twice that of the medium control; the value 
nearly attained statistical significance. However, because it was not part of an 
overall dose-related response for the test material, Methyldibromo Glutaronitrile 
was considered nontransforming. 
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In Vivo 

The induction of dominant lethal mutations in mice by Methyldibromo Glu- 
taronitrile was studied (Hazleton Laboratories America, 1980~). Male mice (strain 
not specified) were maintained on diets containing 83.5, 500, and 3,000 ppm of 
Methyldibromo Glutaronitrile for 8 weeks before mating. Nondosed negative con- 
trols as well as positive controls gavaged with 0.05 mgikgiday triethylene- 
melamine were also included. The males were then mated for 2 weeks with non- 
dosed females. The average pregnancy rate was 78% during week 1 and 60% 
during week 2. Methyldibromo Glutaronitrile did not produce dominant lethal 
mutations in male mice. However, there was no statistical difference in the inci- 
dence of any malformation when negative controls, positive controls, and Meth- 
yldibromo Glutaronitrile-dosed groups were compared. The mean incidence of 
resorption, fetal death, dead implants, and fetal viability as calculated on a per 
litter basis were comparable among all groups. 

Five male and five female Sprague Dawley rats (weight not specified) were 
given a single intubation of Methyldibromo Glutaronitrile at a dosage of 100 mgikg 
body weight. The animals were sacrificed at 8 and 12 h postdose. and bone 
marrow cells arrested in metaphase were collected and analyzed. Although no raw 
data are presented, the researchers reported that there was no significant increase 
in the percentage of chromosomal aberrations between control and treated 
groups. Methyldibromo Glutaronitrile was negative in the acute cytogenetics as- 
say (Microbiological Associates, 1991). 

In a similar study done earlier by Microbiological Associates (1982b), male 
Sprague-Dawley rats were intubated with 5, 17, or 50 mg/kg/day of Methyld- 
ibromo Glutaronitrile for 5 days. A total of 750 bone marrow cells were collected 
from the three groups 24 h after the last dose: four chromosomal gaps were noted. 
The value was not significant. Positive and negative controls performed as ex- 
pected. 

Drosophila melunoguster larvae were fed diets for 48 h containing either 500 or 
1,000 ppm of Methyldibromo Glutaronitrile (99.85% pure). Mutagenic and re- 
combinogenic activity was measured by the induction of aberrant wing hair spots. 
There was no difference in mutation rates between nonexposed controls and the 
dosed groups. The positive control, 25 ppm Dimethylnitrosamine, mutated the 
wings as expected. Methyldibromo Glutaronitrile did not induce mutations in the 
system under study (University of Wisconsin Zoology Department, 1992). 

CLINICAL ASSESSMENT OF SAFETY 

Dermal Sensitization 

Humun Reptat Insult Patch Testing 

Seven separate human repeat insult patch tests (HRIPTs) were conducted. The 
technique involved induction through a series of nine 24-h occlusive patches dur- 
ing a 3-week period. Patches were applied to one upper arm of each individual 
who was instructed to remove the patch after 24 h. The test sites were graded (on 
a scale of O-5 with 0 being no reaction) before application of patch nos. 2 to 9 and 

J Am Cd Toxicol. Vol. 1.5. No. 2. IYY6 

Distributed for Comment Only -- Do Not Cite or Quote

 
CIR Panel Book Page 34



METHYLDIBROMO GLUTARONITRILE 1.57 

48 h after removal of patch no. 9. A 2-week nontreatment period followed induc- 
tion. A challenge patch of the test material was applied to both arms 14 or 17 days 
after application of the ninth induction patch. Observations were made 48 and 96 
h after application of challenge. The concentrations of Methyldibromo Glutaroni- 
trile that were used for induction and challenge. as well as the results of the 
testing. are found in Table 3. In some instances, mild to moderate reactions 
(scores l-2) during induction were observed. However, the number of positive 
responders indicating sensitivity in Table 3 represents those who had reactions at 
challenge. Most positive reactions at challenge were dismissed as either an irritant 
response (reduced in severity by the 96 h observation) or indicative of presensi- 
tization to the formulation (this conclusion was established by further testing of 
the panelist). In one case, however, a panelist who was tested at 0.0198% had a 
moderate reaction during induction and challenge but declined to be rechallenged. 
In another case, one of the three panelists who tested positive at challenge to 
0.0396% Methyldibromo Glutaronitrile continued to test positive at rechallenge. 
After a second rechallenge using Kathon. a weak response was noted at the 48 h 
scoring, which cleared by the 96 h observation. Methyldibromo Glutaronitrile was 
concluded to be nonsensitizing in all studies (Hill Top Research, 1981~1, 1981c, 
1983, 1984rr, 198463. 

Single insult Patch Testing 

A 2% dilution of the commercial solution containing 20% Methyldibromo 
Glutaronitrile in phenoxyethanol was applied in a single 24-h occlusive patch to 
the inner forearm of 30 panelists. Observations made at the time of patch removal 
and at 48 and 72 h after initial exposure revealed no reactions (Dermatest. 1990). 

Case Stirdicls 

The following case studies are summarized in Table 4. 
A 28-year old maintenance mechanic in a baby food processing plant developed 

acute eczema of the hands and forearms. Patch testing with Methyldibromo 
Glutaronitrile at concentrations of 0. I, 0.01, and 0.001% w/w in petrolatum gave 
+ + and + + + eczematous reactions. Thirty consecutive controls were negative 
(Mathias, 1983). 

DeGroot et al. (1991) patch tested 1.142 consecutive patients for suspected 
allergic contact dermatitis using Methyldibromo Glutaronitrile 0.05% in petrola- 

TABLE 3. Human Repeat Insult Putch Test Results 

Methyldibromo Glutaronitrile 
concentration (CJ) 

0.0012 
0.003 
0.019x 

0.0250 
0.0250 
0.0396 

No. positive/no. tested Reference 

01196 Hill Top Research, 1981~ 
4i124 Hill Top Research, 1983 
?i109 Hill Top Research, 1984b 
0195 Hill Top Research, 1981~ 
21100 Hill Top Research, 1984~ 
31 IO7 Hill TOP Research. 19846 
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METHYLDIBROMO GLUTARONITRILE 

turn. Six had positive reactions, and four of these were relevant according to the 
authors. Three men had eczema perianally and of the buttocks; all reacted to a 
piece of moist toilet paper that they had used. One female beautician developed 
eczema of the face and hands; she had positive reactions to cosmetics she used 

that contained Methyldibromo Glutaronitrile. The source of sensitization was not 
known in the remaining two patients. 

Andersen and Rycroft (1991) reported unpublished positive reactions in 2 of 
1,070 dermatitis patients patch tested with a 0. I% petrolatum application of 98.5% 
pure Methyldibromo Glutaronitrile. Patch testing with Methyldibromo Glutaroni- 
trile in 0.25% petrolatum also induced a positive response in 1 of 2,271. The 
authors recommended that a 0. I% dilution in petrolatum be used to patch test for 
Methyl-dibromo Glutaronitrile sensitivity. 

However, Tosti et al. (1991) found a concentration of 0.1% Methyldibromo 
Glutaronitrile in petrolatum to be too low. They obtained positive reactions in 24 
of 2,057 consecutive patients with suspected contact dermatitis using a 0.5% 
dilution of Methyldibromo Glutaronitrile in both ethanol and petrolatum. (A 2.5% 
dilution of a trade compound consisting of 20%’ Methyldibromo Glutaronitrile and 
80% 2-phenoxyethanol was actually used.) Cosmetics, both leave-on and rinse- 
off, had sensitized X of 24 patients. 

Eleven of the 24 patients were selected for further patch testing. Although pure 
Methyldibromo Glutaronitrile was not available to the researchers, patch testing 
with 5% 2-phenoxyethanol in petrolatum (which comprises 80% of the trade com- 
pound) produced positive reactions in only 1 of the I I. The researchers therefore 
attributed sensitization to Methyldibromo Glutaronitrile in the remaining 10. The 
I I were also patch tested with 5% of the trade compound in petrolatum (0.1% 
Methyldibromo Glutaronitrile). Three patients had a mild positive reaction. The 
I I participated in a provocative use test with a lotion containing 0.1% trade 
compound (i.e.. 0.02% of Methyldibromo Glutaronitrile). They applied the lotion 
to the right antecubital fossa twice daily for 2 weeks. Five of the 1 I developed an 
itching dermatitis at the site of application after 5 to 7 days. 

Senff et al. (1989) reported a 43-year-old patient with no previous history of 
eczema who developed contact dermatitis on the face and neck after application 
of a lotion to remove wrinkles. A strong positive reaction was observed with patch 
testing to 0.02% of the trade compound used as a preservative in the lotion (the 
quantity of the trade compound tested translates to a 0.004% concentration of 
Methyldibromo Glutaronitrile). When 0.004% of Methyldibromo Glutaronitrile as 
a pure substance was patch tested, a positive reaction resulted; 2 days after 
testing, a focal flare of eczema developed on the face and neck. A dyshidrosiform 
hand eczema of both hands also developed in a masseur after using, for a few 
weeks, a massage lotion containing the trade compound. 

When 1,033 consecutive patients suspected of allergic contact dermatitis were 
patch tested with 0.15% of the trade compound (0.03% of Methyldibromo Glu- 
taronitrile). 18 had positive reactions. When 2% of the trade compound was tested 
(0.4% Methyldibromo Glutaronitrile). 21 had positive reactions. Another 8 pa- 
tients had reactions that were interpreted as irritant responses (Motolese et a]., 
1991). 
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160 COSMETIC INGREDIENT REVIEW 

Ross et al. (1992) reported that two women developed severe eyelid eczema 
after using a cucumber eye gel. The gel contained 0.5% of the trade compound 
(0.1% Methyldibromo Glutaronitrile). Patch testing with I% of the trade com- 
pound in petrolatum (0.2% Methyldibromo Glutaronitrile) resulted in mild to se- 
vere positive reactions in the two patients. At 0. I% (0.02% Methyldibromo Glu- 
taronitrile), a mild reaction was observed on day 4 in patient one, and a moderate 
reaction was seen in patient two on day 2, which was reduced to mild by day 4. 
No reactions were seen in the 25 controls (who had never used the gel) tested with 
I% of the trade compound in petrolatum. 

A 13-year-old girl with a history of atopy and atopic dermatitis who developed 
acute dermatitis with erythema and vesicles on her face and limbs after 12 days of 
applications of a gel containing a trade compound preservative. Patch testing with 
0.1% Methyldibromo Glutaronitrile in petrolatum produced strong positive reac- 
tions on days 2 and 4. The other components of the preservative had negative 
patch tests (Pigatto et al., 1991). 

Fuchs et al. (199 I ) reported results of patch testing done on 3,726 clinic patients 
with suspected cosmetic allergy. The assay used Methyldibromo Glutaronitrile 
alone and in a 1:4 formulation with 2-phenoxyethanol. Initial doses were 0.2 and 
0.5% for the formulation. 0.004 and 0.1% for Methyldibromo Glutaronitrile, and 
0.16 and 0.4% phenoxyethanol in petrolatum. In part II of the assay, 0.5% of the 
formulation, 0.1% of Methyldibromo Glutaronitrile, and 0.4% of 2-phenoxyetha- 
no1 were used. The test agents were left on for 48 h. and the results read 48 and 
72 h after patch removal. Irritant (nonspecific) reactions noted were I2 (0.3%) to 
Methyldibromo Glutaronitrile, 6 (0.16$X) to the formulation, and 9 (0.24%) to 
2-phenoxyethanol. Positive allergic reactions noted were 36 (1 .O%) to the formu- 
lation, 30 (0.8%) to Methyldibromo Glutaronitrile alone, and I to phenoxyeth- 
anol. In I7 of the cases of allergic reaction, previous occupational exposure was 
detected. 

SUMMARY 

Methyldibromo Glutaronitrile is used in cosmetic formulations as a preserva- 
tive. In 1994, it was an ingredient in 35 cosmetic formulations with a reported 
concentration range of 0.0075 to 0.06%. Methyldibromo Glutaronitrile is typically 
supplied as a IO or 20% solution. In the European market, it is restricted to a 
maximum concentration of 0.1% and is not permitted to exceed 0.025% in cos- 
metic sunscreens in the European market. 

Methyldibromo Glutaronitrile appears to be readily absorbed by the dermal 
route as demonstrated in studies using rats. When 14C Methyldibromo Glutaroni- 
trile was administered either orally, dermally, or i.v., excretion via the urine 
accounted for recovery of >50% of the applied radioactivity. Whole blood con- 
tained the highest levels of radioactivity of tissues and body fluids. In vitro studies 
using excised skin from rats and humans established that Methyldibromo Glu- 
taronitrile was absorbed more readily when applied in aqueous solution than in 
sunscreen formulation. Methyldibromo Glutaronitrile has an oral LD,, of 640 
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METHYLDIBROMO GLUTARONITRILE 161 

mg/kg for rats, a dermal LD,, of >5.0 g/kg for rabbits, and an inhalation LC,, of 
>13.01 mg/L for rats. 

Dogs maintained on a diet containing 4,000 ppm Methyldibromo Glutaronitrile 
for I3 weeks developed hyperplasia of the thyroid gland and increased pigment 
and extramedullary hematopoiesis of the liver and spleen. In a follow-up feed 
study to further investigate the effect on the thyroid gland, diet containing 167 
ppm Methyldibromo Glutaronitrile did not cause significant differences between 
treated dogs and controls in levels of triidothyronine and thyroxine when admin- 
istered for 13 weeks. However, treated dogs did have enlarged thyroids at nec- 
ropsy. 

Methyldibromo Glutaronitrile was a severe dermal irritant to rats (4.0 g/kg for 
21 days), and produced slight to moderate local irritation when applied to shaved 
and abraded rabbit skin (0.025% applied for 28 days). Slight to moderate erythema 
and edema were observed when 0.5 g of Methyldibromo Glutaronitrile was der- 
mally applied to rabbit skin. Methyldibromo Glutaronitrile at a dosage of 0.1 g was 
a severe primary ocular irritant when instilled into rabbit eyes. The irritation was 
significantly reduced when 0. I ml of a 2% dilution of Methyldibromo Glutaroni- 
trile was instilled. 

Results of seven dermal sensitization studies following the Ritz-Buehler 
method, using induction and challenge concentrations between 0.2 and 75% and 
0.2 and 5.0%, respectively, indicated that Methyldibromo Glutaronitrile was non- 
sensitizing. Four other sensitization studies (three of which used the Magnusson- 
Kligman Maximization Method; the third used Guinea Pig Maximization at 0.5% 
for induction and 0.1%~ for challenge) were negative for sensitization. One test 
with the FCA method, using maximum test concentrations of 0.3% for pure 
Methyldibromo Glutaronitrile and 3% of a 20% solution. found Methyldibromo 
Glutaronitrile to possess a distinct but weak sensitizing potential. 

Phototoxicity was assessed in two assays. Methyldibromo Glutaronitrile was 
nonphototoxic when tested, using hairless mice, at a concentration of 1% w/v in 
methanol and using guinea pigs tested with 20% in 2-phenoxyethanol. A photo- 
sensitization assay using guinea pigs and the 20% commercial formulation was 
also negative. 

In reproduction studies, no developmental effects were noted in offspring 
whose mothers had been given c I75 mgikg Methyldibromo Glutaronitrile orally 
on days 6 through I5 of gestation. Pregnant rats were orally administered ~3,000 
ppm Methyldibromo Glutaronitrile in a 90-day feeding study. Offspring received 
the same diet for 90 days after weaning. No treatment-related effects aside from 
a slight increase in extramedullary hematopoiesis in the spleen of high-dose fe- 
males were observed. Methyldibromo Glutaronitrile did not induce dominant le- 
thal mutations or increase the incidence of malformation in mice whose sires had 
been maintained for 8 weeks before mating on diets containing ~3,000 ppm of the 
test substance. 

In mutagenicity assays, Methyldibromo Glutaronitrile did not induce unsched- 
uled DNA synthesis in human fibroblasts, did not produce increased transforma- 
tion frequency of mouse embryo cells, did not significantly increase chromosomal 
aberrations in rat bone marrow cells, did not increase induction of aberrant wing 
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spots in fruit flies, did not increase mutation frequencies in mouse lymphomas or 
in hamster lung cells, and did not produce chromosomal aberrations in CHO cells. 
Methyldibromo Glutaronitrile was negative in an Ames test. 

Seven HRIPTs testing Methyldibromo Glutaronitrile at concentrations between 
0.0012 and 0.0396% found the substance to be a nonsensitizer; however, there 
have been a number of case reports of positive results in patch tests with Meth- 
yldibromo Glutaronitrile. 

DISCUSSION 

The CIR Expert Panel acknowledged that Methyldibromo Glutaronitrile is 
readily absorbed through the skin (although the Panel discerned a discrepancy 
between the levels reported in an in vitro study and those the European Economic 
Community used in calculation of its concentration limits). However, as the in- 
gredient is neither genotoxic nor teratogenic. the extent of absorption was not a 
significant factor in the evaluation. Rather, the Panel was concerned about pos- 
sible sensitization, and elected to set limits to address these concerns. 

The concentration limits were determined by data from the HRIPTs. The limits 
of the HRIPTs is 0.0396%. a level at which 1%’ of the test population was sensi- 
tized. The second highest concentration tested (0.025%) produced no sensitiza- 
tion, although a low (&2%) incidence of irritation was present. The Panel noted 
that data from the 28-day dermal toxicity testing supported the safety of 0.025%- 
there were no severe observable effects at this level. Thus. a 0.025% limit was set 
on leave-on products. 

A safe as used conclusion was decided on for rinse-off products; based on 
current industry data, the Panel expects the concentration of use to be ~0.06% in 
such products. 

CONCLUSION 

Based on the available data, the CIR Expert Panel concludes that Methyl- 
dibromo Glutaronitrile is safe as used in rinse-off products and safe ~0.025% in 
leave-on products. 

Acknowledgment: Bindu Nair. Scientific Analyst and Writer, prepared this report. 
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FROM: John Bailey, Ph.D.
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DATE: January 28, 2011

SUBJECT: Updated Concentration of Use by FDA Product Category: Methyldibromo Glutaronitrile

11011 7th Street, N.W., Suite 300 Washington, D.C. 20036-4702 202.331.1770 202.331.1969 (fax) www.personalcarecouncil.org
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Concentration of Use by FDA Product Category
Methyldibromo Glutaronitrile

Product Category Concentration of Use

Hair conditioners 0.0 16%

Tonics, dressings and other hair grooming aids 0.005%

Skin cleansing (cold creams, cleansing lotions, 0.04%
liquids and pads)

Moisturizing creams, lotions and powders 0.0 12%

Other suntan preparations 0.01%

Information collected in 2010
Table prepared January 6,2011

Table updated January 28, 2011 (added Other suntan preparations)

Distributed for Comment Only -- Do Not Cite or Quote

 
CIR Panel Book Page 45



2011 FDA VCRP Raw Data 

METHYLDIBROMO GLUTARONITRILE 02B - Bubble Baths 3 
METHYLDIBROMO GLUTARONITRILE 03G - Other Eye Makeup Preparations 1 
METHYLDIBROMO GLUTARONITRILE 05A - Hair Conditioner 15 
METHYLDIBROMO GLUTARONITRILE 05F - Shampoos (non-coloring) 19 
METHYLDIBROMO GLUTARONITRILE 05G - Tonics, Dressings, and Other Hair Grooming Aids 10 
METHYLDIBROMO GLUTARONITRILE 05I - Other Hair Preparations 3 
METHYLDIBROMO GLUTARONITRILE 10A - Bath Soaps and Detergents 4 
METHYLDIBROMO GLUTARONITRILE 10E - Other Personal Cleanliness Products 2 
METHYLDIBROMO GLUTARONITRILE 12A - Cleansing 4 
METHYLDIBROMO GLUTARONITRILE 12C - Face and Neck (exc shave) 19 
METHYLDIBROMO GLUTARONITRILE 12F - Moisturizing 2 
METHYLDIBROMO GLUTARONITRILE 12H - Paste Masks (mud packs) 1 
METHYLDIBROMO GLUTARONITRILE 12I - Skin Fresheners 1 
METHYLDIBROMO GLUTARONITRILE 12J - Other Skin Care Preps 5 
METHYLDIBROMO GLUTARONITRILE 13B - Indoor Tanning Preparations 1 
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Memorandum 

 

To:  CIR Expert Panel Members and Liaisons 

From:  Christina L. Burnett 

  Scientific Writer/Analyst        

Date:  October 31, 2011 

Subject:  Re-review of Polyvinyl Acetate 

 

In 1996, the CIR Final Report on the safety assessment of polyvinyl acetate was published with the conclusion that 
this ingredient was “safe as a cosmetic ingredient in the present practice of use”.  A copy of the Final Report is 
included with this re-review. 

Current uses of polyvinyl acetate can be found in Table 1. The number of uses polyvinyl acetate has increased from 
7 uses to 50.  All uses reported in 1996 and the majority of uses presently are in eye makeup formulations. The 
current maximum use concentration range is 0.4-47%, with 47% being reported in mascaras. 

No pertinent new toxicity data were discovered in a literature search for information published since 1996.  CIR 
staff had considered asking the Panel to make the addition of polyvinyl laurate to this safety assessment, but it was 
determined that the addition of this ingredient would not be a “no brainer”. 

The task for the Panel at this meeting is to determine whether the conclusion on polyvinyl acetate is still valid.  If it 
is not, an amendment should be initiated.  If the conclusion is still valid, the Panel may reaffirm the original 
conclusion.   

 

Distributed for Comment Only -- Do Not Cite or Quote

 
CIR Panel Book Page 47



Polyvinyl Acetate History 
 

Original Report:   In 1996, the Expert Panel published the safety assessment for polyvinyl 
acetate, which concluded that this ingredient was “safe in the present practice of use”. 
 
 
December 2011:  The re-review of polyvinyl acetate was presented to the Panel. 
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SEARCH STRATEGY FOR POLYVINYL ACETATE 
 

October 5, 2011:  SCIFINDER search for CAS No. 9003-20-7 
 
- Limited search to references published since 1994; 17 references came back. 
- Limited search to books, clinical trials, journals, preprints, reports, and reviews; 14 references came 

back. 
 
 
 
 

 TOXLINE PUBMED EU 
October 5, 2011 
Polyvinyl Acetate    
Polyvinyl Acetate AND 
1994- 

66 177  

Polyvinyl Acetate AND 
1994- AND dermal 

2 0  

 
 
Total references ordered: 10 
 
 

Distributed for Comment Only -- Do Not Cite or Quote

 
CIR Panel Book Page 49



Distributed for Comment Only -- Do Not Cite or Quote

 
CIR Panel Book Page 50



Distributed for Comment Only -- Do Not Cite or Quote

 
CIR Panel Book Page 51



Distributed for Comment Only -- Do Not Cite or Quote

 
CIR Panel Book Page 52



Distributed for Comment Only -- Do Not Cite or Quote

 
CIR Panel Book Page 53



Distributed for Comment Only -- Do Not Cite or Quote

 
CIR Panel Book Page 54



Distributed for Comment Only -- Do Not Cite or Quote

 
CIR Panel Book Page 55



1 
 

INTRODUCTION 
Polyvinyl acetate, which is used as a binder, emulsion stabilizer, film former, and hair fixative in cosmetic 

formulations, has previously been reviewed by the Cosmetic Ingredient Review (CIR) Expert Panel.  In 1996, the amended 

safety assessment was published with the conclusion that this ingredient is “safe as a cosmetic ingredient in the present 

practice of use”.1 

Since the original review, no new relevant published studies on toxicology or irritation and sensitization have 

become available. 

 

CHEMISTRY 
DEFINITION AND STRUCTURE 

 Polyvinyl acetate (CAS No. 9003-20-7) is the homopolymer of vinyl acetate.1  The molecular formula is (C4H6O2)x.  

The structure is shown in Figure 1.  

PHYSICAL AND CHEMICAL PROPERTIES 
 Physical and chemical properties of polyvinyl acetate can be found in the original amended safety assessment.1  

 
USE 

Cosmetic 
Table 1 presents the historical and current product formulation data for polyvinyl acetate. According to information 

supplied to the Food and Drug Administration (FDA) by industry as part of the Voluntary Cosmetic Registration Program 

(VCRP), polyvinyl acetate was used in a total of 7 eye makeup formulations at the time of the first safety assessment.1  An 

industry survey reported use concentrations < 25%.1  Currently, VCRP data indicate that polyvinyl acetate is used in 50 

cosmetic formulations, with the majority of uses being in eye makeup formulations.2  In a survey of current use 

concentrations conducted by the Personal Care Products Council, polyvinyl acetate is used at maximum concentrations 

ranging from 0.4 - 47%, with 47% being reported in mascaras.3 

 Polyvinyl acetate is not restricted from use in any way under the rules governing cosmetic products in the European 

Union.4 

Non Cosmetic 
 Polyvinyl acetate has been approved by the FDA as direct (chewing gum base with minimum molecular weight of 

2000 – 21 CFR § 172.615) and indirect food additives in adhesives and components of coatings (21 CFR § 175.300 and 

§175.320) and in food contact surfaces (21 CFR §176.170, §177.1200, §177.2260, and §177.2800).  Polyvinyl acetate is also 

used as a diluent in color additive mixtures for food use, which are exempt from certification (21 CFR §73.1). 

 Polyvinyl acetate may have applications in medicinal settings including embolic material for embolization of renal 

arteries,5,6 expandable packing for sinus surgeries,7,8and coatings or films for pharmaceutical ingredients.9-11 

 

TOXICOLOGICAL STUDIES 
 No new relevant studies were found in the published literature. 

 

CARCINOGENICITY 
 No new relevant studies were found in the published literature. 

 

DERMAL IRRITATION AND SENSITIZATION 
 No new relevant studies were found in the published literature. 
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Figure 1: Polyvinyl Acetate 

 
 
 
 
 
 
 
 
 
 
 

Table 1.  Historic and current uses and concentrations of polyvinyl acetate.1-3 

  # of Uses Max. Conc. of Use (%) 

  Polyvinyl Acetate 

data year 1996 2011 1996 2011 

Totals 7* 50 <25* 0.4-47 

Duration of Use     

Leave-On * 49 * 0.4-47 

Rinse Off * 1 * 11 

Diluted for( bath) use NR NR  NR 

Exposure Type     

Eye Area 7 49 * 2-47 

Incidental Ingestion NR NR * NR 
Incidental Inhalation - 
Sprays NR NR * NR 
Incidental Inhalation – 
Powders NR NR * NR 

Dermal Contact * 7 * 0.4-15 

Deodorant (underarm) NR NR * NR 

Hair - Non-Coloring NR NR * NR 

Hair-Coloring NR NR * NR 

Nail NR NR * NR 

Mucous Membrane NR NR * 11 

Baby Products NR NR * NR 
*Breakdown is not available.  
NR = Not Reported; Totals = Rinse-off + Leave-on Product Uses. 
Note: Because each ingredient may be used in cosmetics with multiple exposure types,  
the sum of all exposure type uses may not equal the sum total uses. 
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15(Z): 166176, Lippincott-Raven Publishers. Philadelphia 
t” 1996 Cosmetic Ingredienr RWKW 

Amended Final Safety Assessment of 
Polyvinyl Acetate’ 

Abstract: The polymer Polyvinyl Acetate (PVAc) is used in cosmetics as a 
binder, emulsion stabilizer, and hair fixative. Current reported uses are limited 
to a few eye makeup formulations. As used in cosmetic formulations, PVAc is 
an emulsion containing 55 to 60% resin. The Cosmetic Ingredient Review (CIR) 
Expert Panel had previously published a review of the safety of this ingredient 
in J Am Co/l Toxic~~l (1992; I I :465-74) concluding that the available data were 
not sufficient to support safety. The report included mutagenesis and carcino- 
genesis studies with negative findings. Data from pregnant rabbits indicated 
that PVAc was not transferred to the fetus, even when administered by the i.v. 
route, suggesting that present cosmetic use practices preclude any reproduc- 
tion or developmental toxicity hazard to humans. Composition and impurities 
data and human skin irritation and sensitization data, however, were not avail- 
able. Data received since that assessment include the nature of the ingredient 
as used in cosmetics. the identity of many of the impurities, and the test results 
of human exposure to aqueous emulsions containing rSO% PVAc. Less than 2 
ppm of arsenic and ~20 ppm of heavy metals reportedly will be in a typical 
emulsion. The clinical testing of an aqueous emulsion with 50% PVAc pro- 
duced no irritation or sensitization. Based on the recent information. this in- 
gredient i5 found to be safe for use as a cosmetic ingredient in the present 
practices of use. Key Words: Polyvinyl Acetate-Cosmetic u\e---Impurity- 
Human. 

In an earlier evaluation (Elder, 19921, the Cosmetic Ingredient Review (CIR) 
Expert Panel found that there were insufficient data to support the safety of 

Polyvinyl Acetate (PVAc) and cited three missing pieces of data: (a) composition 
of the PVAc as used in cosmetic formulations. including impurities and additives; 
(b) skin irritation (human); and (c) skin sensitization (human). Data received since 
that evaluation have been reviewed, incorporated into the original report, and 

used as the basis for an amended conclusion. 
PVAc as used in cosmetic products and reviewed in this report is the emulsion 

rather than the solid form. All available safety test data on PVAc are included in 
this report. Some safety test data on films and polymers of vinyl acetate in an 

earlier report (Elder. 1983) are also included. 

’ Reviewed by the Cosmetic Ingredient Review Expert Panel. 
Address correspondence and reprint requests 10 Dr. F. A. Andersen at Cosmetic Ingredient Re- 

view, 1101 17th Street NW. Washington. D.C. 1003h. U.S.A. 
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CHEMISTRY 

Definition and Structure 

PVAc (CAS No. 9003-20-7) is the homopolymer of vinyl acetate (Wenninger 
and McEwen. 1993). It conforms to the general formula: 

PVAc is also known as the homopolymer of ethenyl acetate (Wenninger and 
McEwen, 1993), vinyl acetate homopolymer. vinyl acetate polymer, and vinyl 
acetate resin (IARC. 1979). 

Properties 

PVAc is a clear white to pale yellow solid (Food Chemicals Codex, 1981). The 
melting range (softening range) of PVAc is between 30” and 50°C (Lindemann, 
1971); the softening point of various PVAc resins ranged from 43 to 141°C de- 
pending on molecular weight (Union Carbide Corporation, 1989~1). The refractive 
index of PVAc has been reported as I .4669 (Lindemann, 1971) and 1.4665 at 20°C 
(Union Carbide Corporation, 1989~). PVAc has reported specific gravities of I. 19 
at 15°C (Hawley, 1971), I. 177 (temperature unspecified) (Matharu and Lalla, 
1985). and 1.18 (temperature unspecified) (Union Carbide Corporation, 1989~). A 
saponification value of 260 to 270 has been recorded for PVAc (Matharu and 
Lalla. 1985). PVAc is insoluble in water (Hawley, 1971: Grant, 1972), gasoline, 
oils, fats (Hawley. 1971). mineral oil (Grant, 1972). high-molecular-weight alco- 
hols, aliphatic hydrocarbons, carbon disulfide. and cyclohexane. It is soluble in 
low-molecular-weight alcohols, esters, chlorinated hydrocarbons, and benzene 
and in acetone, chloroform, carbon tetrachloride, trichloroethylene, and methy- 
lene chloride (Hawley. 1971; Lindemann, 1971). PVAc is tasteless and odorless 
(Hawley. 1971) or may have a slight characteristic odor (Union Carbide Corpo- 
ration, 198917). It is not known if PVAc. used as a cosmetic ingredient, contains 
plasticizers or emulsifiers. 

Method of Manufacture 

PVAc is manufactured by the polymerization of vinyl acetate using peroxide 
catalysts (Hawley, 1971) or other initiators (Lindemann, 1971). Most commercial 
production of PVAc is made by an emulsion polymerization reaction carried out 
in aqueous solution. in the presence of emulsifiers or protective colloids and an 
initiator as well as a neutralizer (Lindemann. 1971). Chemicals identified from 

.I .4rn Co// I/,rk 01, Vol. 15. No. 2. 1996 

Distributed for Comment Only -- Do Not Cite or Quote

 
CIR Panel Book Page 60



168 COSMETIC INGREDIENT REVIEW 

patents and the trade literature to be used as emulsifiers, protective colloids, 
neutralizers, and initiators are shown below in Table I. 

Another process, suspension polymerization, is conducted in the same manner 
as emulsion polymerization, with the use of more water and the addition of a 
suspending agent such as partially hydrolyzed polyvinyl alcohol. That process 
results in the solid resin as small pearls (IARC. 1979; Lindemann, 1971). After 
completion of polymerization, the resin is purified by the removal of residual 
catalyst, vinyl acetate, and solvent by vacuum drying, steam sparging, and/or 
washing (Food Chemicals Codex, 1981); as noted previously, commercial forms 
of PVAc contain small amounts of residual monomer (Union Carbide Corpora- 
tion, 1989h). PVAc may be produced as a co-polymer and referred to as PVAc if 
it contains ~60%’ vinyl acetate (IARC, 1979), but PVAc as defined for cosmetic 
use is a homopolymer (CTFA, 1994). If the PVAc is supplied as an emulsion, it 
generally contains 55%’ resin (IARC. 1979). 

Impurities 

PVAc intended for use as a food chemical may contain not more than 3 ppm 
arsenic, not more than 0.05% free acetic acid, not more than 0.004% heavy met- 
als, and not more than 3 ppm lead (Food Chemicals Codex, 1981). PVAc contains 
residual vinyl acetate. usually <0.020/o of the total polymer (Union Carbide Cor- 
poration, 1989~). Depending on whether the PVAc is supplied as a solid or as an 
emulsion, it may contain hardeners, plasticizers (typically, dialkyl-phthalate), 
emulsifiers, thickeners. biocides, pigments. and other additives used to impart 
desired characteristics in the final product (IARC, 1979: Union Carbide Corpo- 
ration, 1989~; CTFA, 1994). Purification steps are taken to remove residual plas- 
ticizers. emulsifiers, and antifreezing agents for PVAc intended for cosmetic use 

(CTFA, 1994). One typical PVAc composition included (a) no plasticizer: (b) 0.2% 
dihydroxy acetic acid as a preservative: (c) arsenic <2 ppm: and (d) heavy metals 

TABLE 1. Cott~ponet~ts rrsed in c~omtnerc~iull~ prodrccrd 
Polyvinyl Acetcrtr 

Component 
function Specific component 

Emulsifier\ 

Protective colloids 

Initiators 

Sodium lauryl wlfate 
Alkylarenesulfonates 
Ethylene oxide adducts of alkylphenols 
Ethylene oxide-propylene oxide copolymers 
Polytethylene oxide)-fatty acid esters and ethers 
Polyvinyl alcohol 
Hydroxyethylcellulose 
Maleic anhydride-alkyl vinyl ether copolymers 
Gum arabic 
Alkali peroxysulfites 
Hydrogen peroxide 
t-Butyl hydroperoxide 
Cumene hydroperoxide 

Data adapted from Lindemann (1971). 
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<20 ppm (CTFA. 1994). Another formulation was identical except for the use of 
2% ethanol as a preservative (CTFA, 1994). 

Chemical Reactivity 

PVAc is a stable compound (Union Carbide Corporation, 19896) resistant to 
weathering (Hawley. 1971). PVAc is resistant to heat and light, and will swell and 
soften on continuous immersion in water (Union Carbide Corporation, 1989~). 
Vinyl acetate in liquid form polymerizes on exposure to light (Sax, 1979; Wind- 
holz, 1983). 

Analytical Methods 

PVAc may be identified through its infrared absorption spectrum (Food Chem- 
icals Codex, 1981). Pyrolysis gas chromatography may also be used to identify 
PVAc in various plastics, rubbers, and adhesives (IARC, 1979). PVAc may also 
be identified by liquid chromatography, ultraviolet-visible spectrophotometry, 
and by hydrolysis followed by potentiometric titration or gas chromatographic 
analysis of the acid. Colorimetry of the iodine complex of PVAc may also be used 
to identify the compound. The method of determination used depends on the form 
in which the PVAc is present (i.e.. adhesive, paint, paper coating). 

USE 

Cosmetic 

United States 

PVAc is used in cosmetics as a binder, emulsion stabilizer, film former, and hair 
fixative (Wenninger and McEwen, 1992). The PVAc used in cosmetics is an 
emulsion containing 55 to 60% resin rather than the solid form of PVAc (Eiermann, 
personal communication)‘. 

Data submitted to the Food and Drug Administration (FDA) indicate that PVAc 
is used in a total of seven eye makeup formulations (FDA, 1994). As reported to 
the FDA in 1989 and confirmed in 1994, PVAc is used in cosmetics at concentra- 
tions ~25% (FDA, 1989; CTFA, 1994). 

International 

PVAc is listed in the Japanese Cosmetic Ingredient Dictionary, a compilation of 
cosmetic ingredients previously approved for products marketed in Japan (Rempe 
and Santucci, 1992). 

Noncosmetic 

PVAc has a variety of noncosmetic uses. In veterinary medicine, it is used as 
an adhesive film former in antibiotic aerosol sprays for teat treatments in cattle 
(Rossoff, 1974). It is also used as a diluent for inks used to mark gum, confections, 
and food supplements in tablet form (Furia, 1977), and as a base for chewing gums 

‘Available for review from: Director, Cosmetic Ingredient Review, 1101 17th Street NW, Suite 310. 
Washington, D.C. 20036. U.S.A. 
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(Food Chemicals Codex, 1981). PVAc is used as an adhesive for paper, wood, 
glass, metal, and porcelain (Hawley, 1971). It is also approved as an adjuvant for 
pesticide chemicals: as a substance in the manufacture of paper and paperboard 
products that come in contact with aqueous, fatty. and dry foods, and in resinous 
and polymeric coatings, in closures with sealing gaskets for foods. in cellophane, 
and in water-insoluble hydroxyethyl cellulose film (Food Chemical News Guide, 
1988). Other noncosmetic uses of PVAc include sealants, latex paints, shatter- 
proof photographic bulbs, bookbinding, and textile finishing; as a component of 
lacquers. inks, and plastic wood: and as a strengthening agent for cement (Haw- 
ley, 1971). PVAc may also be used as an intermediate for the conversion into 
polyvinyl alcohol and acetals (Hawley, 1971). PVAc is also used for binding bag 
seams, laminations. tube winding, remoistenable labels, and in smoothing plas- 
terboard tape joints. in spackling paste, and in secondary furniture gluing (IARC, 
1979). Mixtures containing 18 to 24% PVAc have been reported suitable for mouth 
protection during sports activities (Bishop et al.. 1985). Mixtures of polyethylene 
glycols and PVAc may be used as tissue-embedding media, with the PVAc adding 
tensile strength and ease of handling of sections on water (Reid and Sarantakos, 
1966). PVAc has also been used as a component of chemical protective clothing 
(Coletta, 1985). 

GENERAL BIOLOGY 

Effects on Blood 

To assess blood compatibility of artificial materials, the blood of human donors 
was passed through columns containing various materials, including PVAc beads 
(Lindon et al., 1978). The PVAc was observed for signs of platelet retention and 
release of platelet constituents due to lysis. Platelet aggregation and adhesion to 
the PVAc resulted in retention of platelets in the test column. When various blood 
sample parameters of the donors were examined to assess the causes of donor- 
to-donor variability, it was reported that the amount of platelet retention by PVAc 
increased as the sedimentation rate increased. The use of birth control pills by 
female blood donors increased platelet retention by PVAc. PVAc did not adsorb 
serotonin from platelet-free plasma, and did not cause lysis of erythrocytes. 

Absorption, Distribution, and Excretion 

An aqueous emulsion of PVAc was administered to rabbits by the following 
routes: subcutaneous (s.c.) in 2 rabbits, intrdtracheally in 3 rabbits, and intrave- 
nously (i.v.) in 131 rabbits (Miyasaki, 1975). In the S.C. study, 2 rabbits were 
injected with 0.3 ml of 30% PVAc. The PVAc remained localized at the site of 
injection with little absorption. When I ml/kg of a 3% solution of PVAc was 
injected intratracheally in 3 rabbits every fourth day for a total of four injections, 
the PVAc was phagocytized by alveolar phagocytes. Six groups of rabbits re- 
ceived i.v. injections. The first group of 41 rabbits received 1 ml/kg injections of 
5% PVAc daily for 1. 2. 4, 8, 12, 16, or 24 weeks; a second group of 60 rabbits 
received daily injections of 2 ml/kg of 5% PVAc for 3 days. or I, 3, 3, 6, 12, or 24 
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weeks; a third group of 5 rabbits received daily injections of 3 ml/kg of 5% PVAc 
for 26 weeks; a fourth group of 2 rabbits received injections for 26 weeks as did 
the third group, followed by a 12-week nontreatment period; a fifth group of 18 
rabbits received daily injections of 4 ml/kg of 5% PVAc for 1, 2,4, or 6 weeks; and 
a sixth group of 5 pregnant rabbits each received a 5 ml/kg-injection of 5% PVAc. 

A small amount of the i.v. injected PVAc was excreted in the urine; the re- 
mainder was retained in the body. The PVAc injected daily over a long period of 
time caused enlargement of the spleen, lymph nodes, and liver. The monocyte- 
macrophage system of the liver, spleen. bone marrow. lymph nodes, adrenal 
glands, and lungs phagocytosed the injected PVAc. forming foam cells. The cel- 
lular storage of PVAc remained unchanged 3 months after treatment. In the 
treated group of the pregnant rabbits, PVAc was not transferred to the fetus in 
appreciable amounts. 

ANIMAL TOXICOLOGY 

Acute Toxicity 

PVAc, 25 g/kg as a single dose, was administered orally to rats and mice (strain 
unspecified) (IARC, 1979). Effects due to oral administration of PVAc included 
lymphoid infiltration of the liver, depigmented epithelial cells of the renal tubules, 
and a slight increase in the number of polynucleated cells in the spleen. 

Short-term Toxicity 

Extracts of a commercial hair spray containing polyvinyl pyrrolidine (PVP)/ 
polyvinyl acetate (PVAc) were dissolved in isotonic saline and injected S.C. in the 
scapular area of adult mice, rats, and guinea pigs (Gebbers et al., 1979); polymer 
concentrates were not stated. PVP and PVAc alone in saline were also injected 
S.C. in the scapular area of mice, rats, and guinea pigs. Control animals received 
injections of saline. The animals were killed 4, 10, or 30 days after injection and 
the injection site was biopsied; samples from the liver, spleen, and kidneys were 
obtained for electron microscopic evaluation. A strong S.C. foreign body reaction 
with granulomas wa\ seen in the animals injected with hair spray extracts and with 
PVPiPVAc 4 and 10 days postinjection. No reaction was noted at 30 days. The 
foreign body reaction consisted of many monocytes. large macrophages, multi- 
nucleated giant cells with periodic acid-Schiff (PAS)-positive inclusions. and 
many foam cells. Lamellar lysosomal inclusions were observed in the macro- 
phages and giant cells. The Kupffer’s cells of the liver and macrophages of the 
spleen contained PAS-positive cytoplasmic inclusions 4 weeks after injection of 
hair spray extract and PVPIPVAc. 

Chronic Toxicity 

When PVAc. 250 mgikg, was administered orally for 13 months to rats and 
mice, fluctuations in weight, changes in blood composition, changes in liver-to- 
body weight ratios. and changes in cholinesterase and catalase activities were 
observed (IARC. 1979). No other details were given. 
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Dermal Irritation 

A dose of 0.1 ml of a solution of 1.25% PVAc in ethanol saline was injected S.C. 
into the shaved posterior dorsal skin of 24 adult albino rats to determine the 
irritation potential of the PVAc (Carpenter et al., 1976). Twelve negative vehicle 
controls and 24 positive controls (carrageenan) were included in the study pro- 
gram. Two rats from the negative control group and four rats from the positive 
control group and four from the test group were killed on days 3,7, 14,21,28, and 
42. The injection sites were removed and preserved for microscopic examination. 
Tissue samples obtained from the test rats killed on day 3 had a moderate sub- 
acute inflammatory infiltrate of lymphocytes and plasma cells. Ulceration, ac- 
companied by edema and tissue destruction, was frequently observed. Tissue 
samples from the rats killed on day 7 had retained PVAc surrounded by a severe 
inflammatory response. Ulceration, accompanied by abscesses and necrosis, was 
present in almost all the rats. In addition to lymphocytes and plasma cells, neu- 
trophils were also present in abundance. The inflammatory response had reduced 
in severity by day 14. although many plasma cells and lymphocytes were still 
present. Many areas of granulation tissue were evident, as well as foci of necrosis 
with ulceration and an accompanying acute response. The tissue samples from the 
rats killed on day 21 had a moderate inflammatory response, with inflammatory 
cells and granulation tissue in abundance. By day 28, a minimal inflammatory 
response was evident, with cicatrization and early maturation of collagen fibrils. 
By day 42, inflammatory response was minimal, with the epithelium intact and 
cicatrization of the dermis. The PVAc response was similar to that of the positive 
control through day 14, at which time the PVAc response was much reduced 
compared to the positive control. PVAc was considered very irritating when 
injected s.c., with an initial response similar to that of the positive control except 
for granuloma formation, which did not occur in the PVAc-treated animals. The 
adverse irritation reactions to the i.v. injection of PVAc cited in this section are 
similar to that previously reported as a foreign body reaction by Gebbers et al. 
(1979) in their short-term toxicity i.v. studies of PVAc using mice, rats. and guinea 
pigs. 

Reproduction and Developmental Toxicity 

No studies have reported effects of PVAc on reproduction, teratology, or other 
developmental toxicity. However, data from pregnant rabbits (Miyasaki, 1975) 
indicate that PVAc was not transferred to the fetus in appreciable amounts, even 
when administered by the i.v. route, thus suggesting that no developmental effects 
could be produced by the usual dermal application of cosmetic ingredients. 

GENOTOXICITY 

PVAc was tested for mutagenic potential in the Ames test using Salmonella 
typhimurium strains TA92, TAl535, TAlOO, TA1537, TA94, and TA98, with met- 
abolic activation (lshidate et al., 1984). PVAc, 98.6% pure and dissolved in ace- 
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tone, at a maximum dose of 5.0 mg/plate, was not mutagenic under the conditions 
of the study. 

PVAc was also tested for mutagenic potential in the chromosomal aberration 
test using a Chinese hamster fibroblast cell line (Ishidate et al., 1984). No meta- 
bolic activation system was used. The test cells were exposed to three concen- 
trations of the test substance; the maximum concentration was 200 mg/ml. Poly- 
ploid cells, as well as cells with chromosomal structural aberrations, were re- 
corded. A result was considered positive if >lO% aberrations were found, 
equivocal if 5.0 to 9.9% aberrations were detected, and negative if there were 
~4.9% aberrations. The negative controls, consisting of untreated and solvent- 
treated cells, contained ~3.0% aberrations. The maximum incidence of polyploid 
cells in the treated groups was 2.0%; no chromosomal aberrations were observed 
at 24 and 48 h. PVAc was negative for mutagenicity under the conditions of the 
study. 

CARCINOGENICITY 

In a single inhalation study, 96 rats were exposed 6 h/day. 5 days/week, to vinyl 
acetate at a concentration of 8,750 mg/m3 for 1 year and observed until death. 
There was no evidence that vinyl acetate influenced the incidence of neoplasms 
(Maltoni, 1976). 

Vinyl chloride-vinyl acetate (VUVA) polymer was tested for strain response 
differences to S.C. implantation of the polymer in 18 strains of mice (Brand et al., 
1977). There was a 90 to 100% incidence of neoplasms in female mice of the 
CBA/H, CBA/H-T6, BALBicJ, BALB/cWAT. C57BLIlOScSn strains, in males of 
the AKRiJ strain, and in both sexes of the (C57BL/lOScSnxCBAIH)F, strain 
mice. All other strains had intermediate responses, with incidence of neoplasms in 
males lower than that in females, with the exception of male AKR mice. 

VUVA powder, equivalent to two films 15 x 22 x 0.2 mm (as in the previous 
study), was injected S.C. in 30 male and 46 female 6-week-old CBA mice; the mice 
were observed until death (Brand et al., 1975). One female mouse developed a 
sarcoma possibly due to the clumping of the powder after administration. No 
other treatment-related neoplasms were observed. Clayson (1962) concluded that 
the induction of local sarcomas after the S.C. injection of a substance cannot be 
regarded as sufficient to state that the substance is a chemical carcinogen. 

CLINICAL ASSESSMENT OF SAFETY 

Irritation 

The available results of occupational exposure to vinyl acetate have been well 
documented (NIOSH, 1978). Some minor skin and eye irritations to airborne vinyl 
acetate were noted. 

An occlusive skin irritation test (CTFA, 1994) was conducted using 54 female 
volunteers and an aqueous PVAc solution (50% concentration). Approximately 
0.05 ml was placed on a patch test plaster that was applied to the intact forearm 
area for 24 h. On removal of the plaster, the skin response was immediately scored 
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on a six-point scale: 0( - ), no reaction; l( + / - ), faint or minimal erythema; 2( + ), 
distinct erythema: 3( + +), distinct erythema with infiltration, edema, or papules; 
4( + + +), edema or papules, with vesicles; and 5( + + + + ), crust or necrosis. All 
54 subjects had no reaction. 

Sensitization 

A repeat insult patch test (CTFA, 1994) was conducted using 159 volunteers (26 
males and 133 females: aged 16-65 years). Aqueous PVAc emulsions at 50% 
concentration were used for induction and challenge. Induction was done using 
-0.2 ml of the PVAc solution placed onto an occlusive patch and then applied to 
the back of each subject. Patches were left on for 24 h. removed for 24 h, and a 
new patch applied after examination of the induction site. This sequence was 
continued through nine applications and varied only by allowing 48 h between 
applications of the patch on weekends. Two weeks after the last patch was re- 
moved, a challenge patch was applied to a previously unexposed site. All chal- 
lenge sites were evaluated at 24 and 72 h after application, and subjects were 
instructed to report any delayed skin reactivity occurring at a later time. Thirteen 
subjects discontinued the study for reasons unrelated to the conduct of the study. 
Of the 146 subjects completing the study. none had any skin irritation or allergic 
contact sensitization at any time. 

SUMMARY 

PVAc as used in cosmetic products is a latex emulsion known as the homopoly- 
mer of ethenyl acetate. It is used in cosmetics as a binder, emulsion stabilizer, and 
hair fixative at concentrations ~25%. It is approved for use in cosmetic products 
in Japan and as a direct and indirect food additive in the United States. 

In animal studies, injected PVAc was stored in the body. Enlargement of the 
lymph nodes, spleen, and liver was apparent. The irritation potential of a hair 
spray containing PVAc was evaluated by S.C. injection into adult rats. The test 
compound produced a severe inflammatory reaction. Although no studies have 
reported effects of PVAc on reproduction or developmental toxicity, other data 
indicate that PVAc was not transferred to the fetus in any appreciable amounts, 
even when administered by the i.v. route. This suggests that no developmental 
effects could be produced by the usual dermal application of cosmetic ingredients. 

PVAc was nonmutagenic in the Ames assay. with and without activation. and 
in the Chinese hamster fibroblast cell assay. Several carcinogenic implantation 
studies using mice gave negative results. Inhalation studies of VCiVA using rats 
did not affect the tumor incidence. 

No significant skin or eye irritation due to occupational exposure has been 
reported. PVAc at a concentration of 50% in a cosmetic product showed no 
irritation reaction in 54 female volunteers tested with occlusive patches and no 
irritation or allergic contact sensitization in 146 volunteers in a repeat insult patch 
test. 
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DISCUSSION 

Available data do not completely identify all possible contaminants that may be 
found in PVAc. The concentrations of arsenic and heavy metals, however, is 
sufficiently low such that they present no safety concern. In clinical tests, 50% 
PVAc aqueous emulsions produced no reactions, suggesting that any unidentified 
impurities are both nonirritating and nonsensitizing. Neither mutagenicity nor 
carcinogenicity data suggest any biological activity of any concern for cosmetic 
use. 

CONCLUSION 

On the basis of the data presented in this report, the CIR Expert Panel con- 
cludes that PVAc is safe as a cosmetic ingredient in the present practice of use. 
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Concentration of Use by FDA Product Category
Polyvinyl Acetate

Product Category Concentration of Use

Eyebrow pencil 15%

Eyeliner 3%

Mascara 2-47%

Bath soaps and detergents 11%

Face and neck creams, lotions and powders 0.4%

Paste masks (mud packs) 11%

Information collected in 2010
Table prepared January 6, 2011
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2011 FDA VCRP Raw Data 
 
POLYVINYL ACETATE  03B - Eyeliner     2  
POLYVINYL ACETATE  03D - Eye Lotion    1  
POLYVINYL ACETATE  03F - Mascara     43   
POLYVINYL ACETATE  03G - Other Eye Makeup Preparations 3  
POLYVINYL ACETATE  12H - Paste Masks (mud packs)  1   
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