
We would like to acknowledge that we are gathered today on the traditional 
territories of the Musqueam, Squamish and Tsleil-Waututh peoples.

Source: www.johomaps.com/na/Canada/bc/Vancouver/firstnations/firstnations.html









• Skin notation

• Skin irritation

• DSEN/ S(D) notation









https://heritagesciencejournal.springeropen.com/articles/10.11
86/s40494-020-00454-4





• Skin thickness varies with body 
parts

• Skin barrier properties do not 
vary by amount of melanin or 
by sex. 

https://www.thedermspecs.com/blog/skin-anatomy-101/



https://www.thedermspecs.com/blog/skin-anatomy-101/



https://www.thedermspecs.com/blog/skin-anatomy-101/



http://en.wikipedia.org/wiki/File:Blausen_0909_WhiteBloodCells.png



http://www.biocarta.com/pathfiles/m_cytokinepathway.asp



http://www.biocarta.com/pathfiles/h_inflampathway.asp



https://dermnetnz.org/topics/irritant-contact-dermatitis
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• Molecular diffusion
• Small molecules < 500 MW
• Larger molecules can penetrate through sebaceous glands & hair follicles

• Physically or chemically damaged skin
• Particles

• Small particles (< 7 µm) can end up in hair follicles
• < 3 µm can cross intact stratum corneum & hair follicles
• Solids dissolve in sweat or lipids

• Systemic absorption





e.g. Newmeyer, et al. J Exposure Sci & Environ Epi 2023; Louis, et al. Environ Internat 2021; Kolena et al. Appl Sci 2019



Occupation Sensitizers

Office work Fungi, dust mites (  RH%); allergens from cats, dogs, mice, cockroaches, etc.

Construction workers Isocyanates, chromates, epoxy and phenolic resins, wood, formaldehyde, solder

Dental technicians Rubber, epoxy and acrylic monomer, amine catalysts, glutaraldehyde, anesthetics

Farmers, florists, gardeners Plants, woods, fungicides, insecticides

Food handlers, cooks, bakers Flour additives, vegetables, spices, garlic, rubber, benzoyl peroxide

Hairdressers, beauticians Paraphenylenediamine (hair dye), ammonium persulphate (bleach), 
glycerylmonothioglycolate (permanents) surfactants (shampoos), nickel, perfume, essential 
oils, preservatives in cosmetics

Medical personnel Rubber, colophony, formaldehyde, glutaraldehyde, disinfectants, antibiotics

Metal workers, mechanics Nickel, cobalt, chrome, biocides in cutting oils, hydrazine and colophony in flux 

Printers and photographers Nickel, cobalt, chrome, rubber, paraphenylene diamine and azo dyes, developers

Textile workers Formaldehyde, azo- and anthraquinone dyes, rubber, biocides
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• Abrasions & cuts
• UV light (sunlight) initially increases permeability, but prolonged 

UV irradiation decreases permeability!
• Cold damage inhibits repair of barrier
• Cytotoxic damage to Langerhans cells, keratinocytes
• Organic solvents or surfactants (surface as well as intercellular) –

lipids can be removed or disorganized
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• Increased temperature increases permeability (occlusion)
• Increasing relative humidity increases permeability
• Highly volatile chemicals will evapourate before percutaneous 

absorption occurs 
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• American Society for Testing and Materials (ASTM) 
standardization of CPC – also NFPA, ISO, CEN

• Most CPC are made of polymer chains that (on a molecular level) 
move against each other = flexibility

• Degradation
• Exposure to chemical results in change in physical properties (tear 

resistance, etc.)

• Penetration
• Bulk flow of chemical through pinholes, seams, etc.





Irritant contact dermatitis



Chemical Neoprene Latex rubber Butyl Nitrile

Acetone G VG VG P

Ammonium hydroxide VG VG VG VG

Benzene F F F P

Carbon disulfide F F F F

Diesel fuel G P P VG

Epoxy resins, dry VG VG VG VG

Formaldehyde VG VG VG VG

Gasoline (unleaded) G P F VG

Ketones G VG VG P

Styrene P P P F

Toluene F P P F

Toluene diisocyanate F G G F

http://www.osha.gov/Publications/osha3151.pdf



Chemical Neoprene* Latex rubber* Butyl Nitrile*

Acetone G (2.4 - > 60) VG (1.2 - > 180) VG P (4.2 – 18)

Ammonium hydroxide VG (> 240) VG (< 60) VG (> 480) VG (> 240)

Benzene F (1.2 – 18.6) F (0.6 – 10.8) F (<60) P (4.2 – 36)

Carbon disulfide F F F F

Diesel fuel G (> 60) P (< 60) P (< 60) VG ( > 240)

Epoxy resins, dry VG VG VG VG

Formaldehyde VG (> 60) VG (< 60) VG (> 480) VG (> 480)

Gasoline (unleaded) G (< 60) P (< 60) F (< 60) VG (> 480)

Nitric Acid G (< 60) F F (> 60) F (< 60)

Styrene P P P F

Toluene F (1.2 – 31.2) P (0.6 – 40.8) P (< 60) F (7.8 - 72)

Toluene diisocyanate F G G F

http://www.osha.gov/Publications/osha3151.pdf * (time to breakthrough, minutes)

http://www.osha.gov/Publications/osha3151.pdf




Donning Doffing
1) wash hands 1) remove gloves

2) put on gown 2) remove gown

3) put on mask/respirator 3) wash hands

4) put on eye protection 4) remove eye protection

5) put on gloves 5) remove mask/respirator

6) wash hands
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