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N- isopropyl-N’-phenylenediamine (IPPD) is an antioxidant used in black rubber to prevent 
deterioration. Occupational allergic contact dermatitis (ACD) from IPPD has been reported in 
workers handling car tyres1. Non-occupational sources include car brakes2 and sports watches.3 

We report a case series of occupational ACD caused by IPPD in 5 firefighters wearing protective face 
masks.  

CASE SERIES 

Five firefighters were referred for patch testing. All had developed an itchy, erythematous rash 
localized to the areas of skin in contact with black rubber in their newly introduced protective face 
masks. Symptoms would recur in 30 minutes to 2 hours with subsequent use and the rash would 
persist for up to a week.  Treatment included mask avoidance, topical corticosteroids and 
moisturising creams. 4 patients were restricted to alternative duties and one patient used an 
alternative silicone mask.  

Patients underwent patch testing with Australian Baseline Series, rubber series, their own products 
and components of the facemask supplied by the manufacturer. The patches were removed on day 
(D) 2 and readings were performed on D2 and D4. Information regarding the manufacturer and the 
type of facemask can be sought directly from the authors.  

Table 1 summarizes the patient characteristics and patch test results. All patients were male, with a 
mean age of 45 years and dermatitis localized to the face. Three patients (60%) had a history of 
atopy. All patients reacted to black rubber mix (BRM), IPPD and mask samples and subsequently 
diagnosed with ACD to IPPD in their black rubber protective face masks. Information obtained from 
the manufacturer confirmed the presence of IPPD. An IPPD-free face mask was provided, with no 
patients reacting on patch testing or use testing, when they wore the mask for an hour.  

DISCUSSION  

We present 5 cases of occupational ACD caused by IPPD in black rubber used in firefighters’ 
protective face masks in Australia.  

ACD to IPPD in face masks has been previously reported in scuba divers.4 Contact urticaria to BRM in 
a face mask has also been described.5 BRM is tested in our baseline series and comprises IPPD along 
with N-cyclohexyl-N-phenyl-4-phenylenediamine and N, N-diphenyl-p-phenyldiamine. BRM accounts 
for 23% of positive tests in rubber allergy6. IPPD accounts for 90% of positive reactions to BRM.7 IPPD 
is chemically related to paraphenylenediamine, with cross reactivity being described.8  

The use of respiratory protective equipment has been shown to impair the skin barrier as a result of  
increased temperature and humidity from expiration and the occlusive effect of masks.9  

In conclusion we report a case series of ACD caused by IPPD in black rubber in parts of a protective 
face mask used by firefighters. Obtaining information from the manufacturer was vital in identifying 
IPPD as the culprit, finding an appropriate alternative mask and allowing the firefighters to return to 
full duties.  

 

 

 

 

This article is protected by copyright. All rights reserved.



REFERENCES 

 

1. Ancona A, Monroy F, Fernandez-Diez J. Occupational dermatitis from IPPD in tires. Contact 
Dermatitis. 1982;8(2):91-94. 

2. Mariano-Bourin M, Marzouki-Zerouali A, Poreaux C, Schmutz JL, Burszetjn AC. Allergic 
contact dermatitis caused by a black rubber handbrake handle. Contact Dermatitis. 
2020;82(2):124-125. 

3. Navarro-Trivino FJ, Ruiz-Villaverde R. Purpuric contact dermatitis caused by N-isopropyl-N'-
phenyl-p-phenylenediamine from a Samsung Fit strap. Contact Dermatitis. 2020;83(1):68-69. 

4. Maibach H. Scuba diver facial dermatitis: allergic contact dermatitis to N-isopropyl-N-
phenylpara-phenylenediamine. Contact Dermatitis. 1975;1(5):330. 

5. Pope RW, Hill JC, Blaskis MG. Contact urticaria to the M17 protective mask. Mil Med. 
1995;160(10):536-537. 

6. von Hintzenstern J, Heese A, Koch HU, Peters KP, Hornstein OP. Frequency, spectrum and 
occupational relevance of type IV allergies to rubber chemicals. Contact Dermatitis. 
1991;24(4):244-252. 

7. Menne T, White IR, Bruynzeel DP, Dooms-Goossens A. Patch test reactivity to the PPD-black-
rubber-mix (industrial rubber chemicals) and individual ingredients. Contact Dermatitis. 
1992;26(5):354. 

8. Fisher AA. Allergic reactions to nonrubber products by testing with rubber mixes. Part III: 
The black rubber mix. Cutis. 1995;56(5):253-254. 

9. Kleesz P, Darlenski R, Fluhr JW. Full-body skin mapping for six biophysical parameters: 
baseline values at 16 anatomical sites in 125 human subjects. Skin Pharmacol Physiol. 
2012;25(1):25-33. 

 

The authors have declared no conflict of interest.  

 

 

 

 

 

 

 

 

 

 

 

 

 

This article is protected by copyright. All rights reserved.



 

Table 1: Summary of patient characteristics and patch test results 

 Patient 1  Patient 2 Patient 3 Patient 4 Patient 5 
Age 
(years) 

33 58 44 34 53 

Gender Male Male Male Male Male 
Past 
atopy/ 
skin rash 

Atopic Eczema  - Hay fever Keratosis 
pilaris 

Atopic 
Eczema 

Site of 
dermatitis 

Face  Face  Face  Face  Face 

Patch test 
results  
(Day 4) 

Black rubber mix 
(+) 
IPPD (+) 
Hydroperoxides 
of linalool (+/-) 
 
 

Black rubber mix (+) 
IPPD (+) 
CPPD (+) 
Thiuram mix (++) 
Tetramethylthiuram 
monosulfide (++) 
Fragrance (+) 
 

Black rubber 
mix (++) 
IPPD (+) 
 

Black rubber 
mix (++) 
IPPD (++) 
CPPD (+) 
 

Black rubber 
mix (+++) 
IPPD (++) 
CPPD (++) 
DPPD (+) 
Phenylene-
diamine base 
(+) 
Textile dye 
mix (+++) 
 

Outcomes  Dermatitis 
resolved on 
avoiding black 
rubber 
containing IPPD 

Dermatitis resolved 
on avoiding black 
rubber containing 
IPPD 

Dermatitis 
resolved on 
avoiding black 
rubber 
containing 
IPPD 

Dermatitis 
resolved on 
avoiding 
black rubber 
containing 
IPPD 

Dermatitis 
resolved on 
avoiding black 
rubber 
containing 
IPPD 
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