
An Inconvenient 
FragranceFragrance



Th i tThere is no current
universally accepted y p

definition of a
Green Fragrance!Green Fragrance!



ConcernsConcerns

Historically
skin safety, 
now the
environmental footprintenvironmental footprint



Fragrance 
Ch i lChemicals

• Low molecular wt
• Volatile
• Great diversity of 

chemical types



Chemical Typesyp
• Aliphatic & Aromatic Esters
• Aldehydes & Ketones
• Alcohols
• Terpenes
• Phenols
• Nitriles
• Lactones
• Heterocyclics
• Acids
• Sulphur compounds
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The Black BoxThe Black Box

Without patent or
copyright protection,
the fragrance industrythe fragrance industry
maintains confidentiality
of formulae.of formulae.



RIFM/IFRA

For thirty years, the 
f i d tfragrance industry 
has been essentially
self regulatingself-regulating



Physiological Considerations

• Skin irritation
• PhototoxicityPhototoxicity
• Carcinogens



Hydroxycitronellal

Last Amendment April 28, 2000
First Issued

p ,
March 01, 1987

CAS # Recommendation Skin Contact Non-Skin Contact
107-75-5 10%1%

H d it ll l h ld t b d h th t th l l i d t

Restricted
CAS #  Recommendation  Skin Contact  Non-Skin Contact

Hydroxycitronellal should not be used such that the level in consumer products 
exceeds 1%. This is equivalent to 5% in a fragrance compound used at 20% in
the consumer product.
This recommendation is based on a no-effect level of 10% in diethyl phthalate y p
and on a no-effect level of 2.5% in ethanol/diethyl phthalate in standard Human 
Repeated Insult Patch Tests (R.A. Ford and A.M. Api, Fd. Chem. Toxic. Vol. 26, 
p. 921-926, 1988). The RIFM Expert Panel reviewed these data in 
September 1999 and concluded that no further actions were requiredSeptember 1999 and concluded that no further actions were required.



C t 1 Li P d t T I t R ll tCategory 1  Lip Products, Toys, Insect Repellents

Category 2  Deodorants/Antiperspirants

Category 3  Hydroalcoholic Products  for Shaved Skin, 
Eye Products Men’s Facial Creams & Balms, 
TamponsTampons

Category 4  Hydroalcoholic Products  for Unshaved Skin,
Hair Styling Aids & Sprays, Body Creams  y g p y y

Category 5  Women’s Facial Cream/Facial Make-up, Hand Cream,
Facial Masks, Wipes/Refreshing Tissue for Hands, 
Face, Neck, Body  



Category 6  Mouthwash, Toothpaste

C t 7 I ti t Wi B b WiCategory 7   Intimate Wipes, Baby Wipes

Category 8   Make-up remover, Hair Styling Aids Non-spray,
Nail CareNail Care

Category 9   Shampoo, Rinse-off Conditioners, Bar Soap,
Feminine Hygiene Pads and linersFeminine Hygiene Pads and liners

Category 10  Detergents, hard Surface Cleaners, Diapers

Category 11 All Non-skin or Incidental skin contact products







VOCs
An compo nd containingAny compound containing
at least one carbon atom, 
with a vapor pressurewith a vapor pressure 
greater than 0.1 mm Hg 
at 20° C

The vapor pressure of a mixture is the sum
of the vapor pressure contributions ofof the vapor pressure contributions of
all the ingredients



VOC FormulaVOC Formula
Vapor pressure contribution=
Vapor pressure X concentration X correction factor

• 1        MW 120 or greater

Vapor pressure X concentration X correction factor

• 1.33   MW 100-120
• 1.66   MW 80-120
• 2        MW 60-80 
• 3        MW less than 60



EU Allergens
• Amylcinnamyl alcohol
• Amyl cinnamal • Anisyl alcohol

• Benzyl benzoatey
• Benzyl alcohol
• Benzyl salicylate
• Cinnamyl alcohol

• Benzyl benzoate
• Benzyl cinnamate
• Citronellol
• Farnesol• Cinnamal

• Citral
• Coumarin 

Eugenol

Farnesol
• Hexylcinnamaldehyde 
• Lilial 
• D-Limonene• Eugenol

• Geraniol
• Hydroxycitronellal 
• Hydroxymethylpentyl

• Linalool
• Methyl heptine carbonate
• g-Methylionone • Hydroxymethylpentyl  

cyclohexenecarboxaldehyde
• Isoeugenol

• Oak Moss
• Tree Moss



RIFM Today

• Risk Assessment
E i l• Environmental

• QRA
• Respiratory



High Priority Material

• Structural AlertsStructural Alerts
• Volume of use >1000 metric tons
• Maximum Dermal use level 4 3%

OH
• Maximum Dermal use level 4.3% 

(fine fragrances) 
• Total Score 34• Total Score 34

Linalool



Environmental PathwaysEnvironmental Pathways
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Aquatic Risk



Negligible Risk

2100 fragrance materials PEC <1categorized for aquatic risk, 
92.3 % have negligible risk 
at current volume of use.

PNEC <1

at current volume of use.

PEC = Predicted Environmental ConcentrationPEC  Predicted Environmental Concentration
PNEC = Predicted No-effect Concentration



QRA

• Determination of benchmarks (no 
expected sensitization induction level, p ,
or NESIL);

• Application of sensitization assessmentApplication of sensitization assessment 
factors (SAF) 

• Calculation of consumer exposure• Calculation of consumer exposure 
(CEL) through product use. 



Exposure

Acceptable Exposure Level  =  WoE NESILp p
(AEL)                                    SAF

NESIL =  No-Expected-Sensitization Induction Level
WoE = Weight of EvidenceWoE      Weight of Evidence
SAF     =  Sensitization Assessment Factor



Respiratory Safety

• Selected fragrance ingredients
– Benzyl acetate
– Eugenol
– α-Hexyl cinnamic aldehyde (HCA)
– HHCBHHCB
– Hydroxycitronellal
– β-ionone
– d-limonene
– Linalool

Methyl dihydrojasmonate– Methyl dihydrojasmonate



Respiratory

• Exhaled nitric oxide
• Forced expiratory p y

volume
• Cell counts from 

induced sputum and 
nasal lavage

• Subjective symptoms

Allergens stimulate IgE, TH1, TH2
M. Singal



Respiratory
Evaluated respiratory effects
of fragrance on 
non asthmaticsnon asthmatics,
mild asthmatics, and 
moderate asthmatics,moderate asthmatics,
no negative effect from
Fragrance.

.


