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Creme RIFM - Overview 

 RIFM – Creme Global 

– Partnership: Project Commenced in 2010 

– 3 Work Packages over Two Phases 

 

 RIFM Creme Model 

– Aggregate Exposure Assessment 

– Fragrances and Flavorings 

– Dermal, Inhalation, Oral and Ingestion 

– Safety Factor Calculation 



Creme RIFM Approach 

 Probabilistic NOT deterministic 
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World’s Largest Survey 



Online Consumption Diaries 



Online Consumption Diaries 

 Body Lotion 

 Deodorant 

 Oral Care 

 Cosmetic Styling 

 Hydro-alcoholics 

 Shower Products 

 Moisturizers 

 Soaps 

 Air Care 



Personal Care Products 
• Mass Market  
• Prestige Body Lotion 
• Deodorant/Anti-Perspirant Spray 
• Deodorant/Anti-Perspirant NonSpray 
• Body Spray 

Deodorant 

• Toothpaste 
• Mouthwash Oral Care 
• Lipstick 
• Liquid/Makeup Foundation 
• Hair Styling Products (excl. Spray) 

Cosmetic Styling 
• Eau de Toilette 
• Eau de Parfum 
• After Shave / Cologne (Splash-on) 

Hydroalcholics 
• Showergel / Body Wash 
• Shampoo 
• Rinse-off Conditioner 

Shower Products 

• Face Moisturizer 
• Hand Cream Moisturizers 

• Liquid Hand Soap 
• Bar Soap Soaps 

• Scented Candles 
• Plug-ins Air Care 



Application Sites 

Moisturizers 

Face+Eyes+Lips 

Mouth 

Chest 

Stomach 

Intimate Parts 
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Legs 
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Back 
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Consumption Diary based 
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Study Relevant Products 
COLIPA  

(2005) 

Body Lotion 

Deodorant (Spray) 

Deodorant (Non-Spray) 

Lipstick 

Face Moisturiser 

Shampoo 

Toothpaste 

COLIPA  

(2009) 

Hair Styling 

Hand Cream 

Liquid Foundation 

Mouthwash 

Shower Gel 

Loretz, Api et al. 

(2005) 

Lipstick 

Body Lotion 

Face Cream 

Loretz, Api et al. 

(2006) 

Spray Perfume 

Liquid Foundation 

Shampoo 

Bodywash 

Deodorant (Non-Spray) 

HairSpray  

Loretz, Api et al. 

(2008) 

Hair Conditioner 

Private LiquidHandSoap 

BarSoap 



Required Data 

Frequency of 
Use 

 Amount Per Use 

 

 Fragrance 
Concentrations 

 

Dermal Retention 

Body Surface 
Areas 



Fragrances and Mixtures 
Concentrations 



RIFM Fragrances and 
Mixtures Concentrations 

 Raw Data from Industry Partners 

 Provides more realistic information on the 
ranges of Fragrance Concentrations 
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Dermal Retention Factors 

 Retention Factors: 

 Commonly used and are in 
SCCS Notes of Guidance 

 Listed in Api et al. 2008  
“Dermal Sensitization QRA 
for Fragrance Materials” 

 

 

 

Product  Retention 
Factor 

BodyLotion (Mass, Prestige, Other) 100% 

DeoSpray 100% 

DeoRollOn 100% 

BodySpray 100% 

Toothpaste 10% 

Mouthwash 1% 

Lipstick 100% 

LiquMakeupFoundation 100% 

HairStyling 10% 

EaudeToilette 100% 

EaudeParfum 100% 

AfterShave 100% 

Showergel 1% 

Shampoo 1% 

RinseoffConditioner 1% 

FaceMoisturizer 100% 

HandCream 100% 

HairSpray 10% 

BarSoap 1% 

LiquidHandSoap 1% 
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Anthropometric Data 



Body Weight and Height 

Gender Country Age Body Weight and Height 

Male France 18-24 Data(73.2, 181, …) 

Male GB 18-24 Data(83.2, 170.2, …) 

Male US 18-24 Data(81.3, 153.1, …) 

… 

 Extract weight and height data from NHANES 07-08 survey: 

 8,861 US Subjects 

 Build an empirical distribution for Body Weights and Heights  
for each Demographic Category separately. 

 Use a scaling factor for European subjects. 

 



Surface Area of Body Parts 

 EPA Exposure Factors Handbook Guidelines 

 Dubois Formula:  
  SA = a x wb x hc  
  w = bodyweight 
  h = height 
  a, b, c = constants (determined experimentally) 

 EPA provide constants (a, b, c) for the following body parts: 

 Head 

Arms 

Upper Arms 

Forearms 

Hands 

Trunk 

Legs 

Thighs 

Lower Legs 

Feet 



Relative Body Surface Area 

Body Part Surface Area Reference  

Scalp 1/2 Head Shampoo (Api et al., 2008, Table 3) 

Face 1/2 Head – (28.8cm2) Face washes, Eye Products, Lip Products (Api et al., 2008, Table 3) 

Neck 1/10 Trunk –  

Chest 1/4 Trunk – 

Stomach 1/5 Trunk – 

Back 3/10 Trunk – 

Arms Arms – (1/4 Hands) – 

Wrists 1/4 Hands – 

Palms 1/2 Hands Shampoo (Api et al., 2008, Table 3) 

IntimateParts 1/100 Total Body Rule of Nines (O’Sullivan & Schmitz 2007, p. 1098, Fig 27.9) 

Make reasonable approximations based on known surface areas: 
e.g. Surface area of Scalp = ½ Surface area of Head 



Absolute Surface Areas 

Body Part Surface Area Reference  

Eyes 24cm2 Eye Products (Bremmer et al., 2003) 

Lips 4.8cm2 Lip Products (Ferrario et al. 2000) 

Mouth 212cm2 Mouthwash, Lip Products (Collins and Dawes, 1987, 

Ferrario et al., 2000) 

BehindEars 36cm2 Discussion with project members 

Underarms 200cm2 (Bremmer 2006) 



Aggregate Exposure 
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Daily Aggregate Exposure 
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Population 
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Lower-end consumer Higher-end consumer 

Statistical Analyses 



Lower-end consumer Higher-end consumer 

Maximum Consumer 

Exposure 

Statistical Analyses 



Lower-end consumer Higher-end consumer 

95th Percentile 

Consumer Exposure 

Statistical Analyses 



Acceptable and Actual 
Exposure 

Based on the aggregate exposure for each body part, we 
can calculate the ratio a Acceptable Exposure Limit (AEL) 
and the aggregate Consumer Exposure Level (CEL) (Api 
et al., 2008).  This ratio should be equal or greater than 1. 

 

𝐴𝐸𝐿𝐵𝑜𝑑𝑦𝑃𝑎𝑟𝑡

𝐶𝐸𝐿𝐴𝑔𝑔𝑟𝑒𝑔𝑎𝑡𝑒
 ≥ 1 
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Example - Vanillin 

Vanillin – Approximate relative contribution to P95 aggregate exposure 



Example - PEA 



Example - PEA 

PEA – Approximate relative contribution to P95 aggregate exposure 



Inhalation Exposure – Limonene 



Ingestion Exposure - Limonene 



Dermal Exposure per Surface 
Area (BarSoap) - Limonene 



Total Exposure (per unit 
BW) - Limonene 



Total Exposure (per unit 
BW) - Limonene 
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