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We are therefare interested in the senstivity of 4 to the
changes in F and AP.

‘We followed a Monte Carko approach with 2
analysis such as desribod in Helton (1993). Given the
model af Eq. (3) and a data tabke abiained from repeated
Mante Carlo cvalnations of the model, the regression anal-
yeis attermpts to fit the moddl autput y to the lincar macel

A= BF bR by @
Note that the b, are dimensianed parameters. Eq, (4) can be
expressed as

B

YAy Ry, HE-TD ©

where the b arc referrod to as Standardised Regression
Coefhcients (SRC), and they have the form
5

B=3h ()
Furtherrore, 7 is the sample mean of A, and simlarly with
Fand AP. The symbal 3 refers to 2 stardard deviation, s0
5, the sample standard deviation for 4, and 5 on,

Given this repmsentation, the cocfbeicnts f} and fp

ol
conditons, the rchtion

B+he=1, m
holds, Neither of these conditions has been found to hold.
i or case, but we assure that e ol s within rcason-
able proximity to these canditions, and perform the analy-
s om this hass

Caveats

« The analysis described sbovs assumes that the npu
ers are not ornlated. Clearly this s not the case
Tor four products in this study. It is most notable i the
<z of tootbpastc — the SRE cosffients sm (o mare
han one —ihis may bea case of redustion of pveral var-
iance cue 1o correltion causing the Fatios in E (6) 10
‘be grcater than onc. In cach of the produts which exhi-
it corrclations between the frquency of e and the
amount wsed, the sum of the fjteros is larger than the
R valoe might indicale, so similar cficcts may be
manifesting.
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Value Chain )’C”E’;’ZS

Creme Global

Analysis of Data -
> Actionable
Information

(scenarios, risk)

Decisions
(Policy, Regulation,
Investment)

Primary Data

Generation (research,
labs, innovation)

Complex Data, Large Accurate and Trusted Better Decisions

Volumes and Confidence
Results
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Revolution in Decision Making "Creme

Simple
Scenarios

Better
Decisions
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Big DATA

Better Expert
Decisions Models

Cloud Statistical
Computing Analyses

Intuitive
Software
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Big DATA

Better
Decisions
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Routes of Exposure - FOOdS
= Nutrients
|
,ﬁ = Cosmetics

= Consumer products
= Chemicals
= Bacteria

Skin
N absorption
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Two Questions Creme

B How are consumers
7| exposed to substances
| from food packaging?

How much do fragrances
¥ get on to our skin and
{ into our bodies?
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How are consumers exposed to substances from food packaging?

FOOD PACKAGING
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i facet

flavourings | additives | contact materials
(,f‘; exposure task

W

Project Goal:

Develop a robust database, model and software to assess consumer
exposure in Europe



Linking Foods to Substances

Food Consumption Data

$

Food Categories

3

Packaging Type

Structures

Materials

¢

Chemical Substances
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Food Intakes - Dietary Surveys Cr Slaast

France
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Packaging Type

Market Survey Data Inputs

Packaging type by food
category

Pack size
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EUROMONITOR
INTERNATIONAL Contact areas

Fm v

Market shares
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Structures and Materials Cr el

* Industry source

PLA * Layer materials and

TIE .
o thicknesses

TIE
PLA

g ® Time/temperature
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Chemical Substances Cr el

= Raw material
composition

® Chemical
concentrations

= Probability of
occurrence




Layer
Thicknesses

Contact area

densities

temperature
regimes

Substance
concentrations

Diffusion
coefficient

Partition
coefficients

Migration Model
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4 FACET

File Changes New Help

A @ @ i [@) 1 | ByFood Category [By Pack Type

4% Home £ Assessments =1 FACET Data £ My Data % Results - Irganox... @

5

All - Per unit body weight - Total Population - Mean

[ PT17: M: Flexible Wrapper/ Bag/ Pouch (76.47%)

[ PT15: M: Brick shaped beverage carton, C: Pourer/ spout (12.24%)
[l FT30: M: Gable top beverage carton, C: Pourer/ spout (5.11%)

[ PT33: M: Other beverage carton {1.58%)
B PT99: M: Plastic Tray/ Potf Tub/ Cup, C: Sealed Lidding/ membrane (1.48%)

[ PT100: M: Plagtic Tray/ Pot/ Tub/ Cup, C: Sealed Lidding/ membrane, I: Drip pad (1.29%)
B FT18: M: Flexible Wrapper/ Bag/ Pouch, C: Flagtic screw thread (0.72%)

[l PT36: M: Other beverage carton, C: Pourer/ spout (0.58%)

[ PT34: M: Glass Bottle, C: Crown Closure (0.54%)

E‘) W Pack TypeDescription 4| " IntakeType | W ConsumerT.. 4| ¥ FACET Category Co... V| W FACET Category Ma.. 4| W Statistic 4 Value | Units
258EM: Plastic Tray/ Pot/ Tub/ Cup, C 5 Per unit body weight  Total Population All All Foods Mean 0.000143214 mg/kgbw ©
2673M: Glass Bottle, C: Crown Closure  Per unit body weight  Total Population All All Foods Mean 5.26636e-005 mg/kg bw
3505M: Brick shaped beverage carton, C: Per unit body weight  Total Population All All Foods Mean 0.00118665 mg/kg bw
367EM: Flexible Wrapper/ Bag/ Pouch  Per unit body weight  Total Population All All Foods Mean 0.00741322 mg/kg bw
459€M: Flexible Wrapper/ Bag/ Pouch, C: Per unit body weight  Total Population All All Foods Mean £.95481e-005 mg/kg bw
6184M: Other beverage carton Per unit body weight  Total Population All All Foods Mean 0.000153063 mg/kg bw
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O PackTypesPT8 ~ PT21 FPT20 PT41 PT35S  PT3  PTL  PTIO O PackTypesPT8 ~ PT21 FPT20 PT41 PT35S  PT3  PTL  PTIO
y FACET Category y FACET Category

i

:T; W Suvey ¢V PackType/Food ' Pack Type Description ¢ IntakeType ¢ ¥ ConsumerT.. ¢ 7 FACET Category Co.. ¢ FACET CategoryMa.. ¢ v Statistic ¢ | Value * Units ¢

489 | UK NDNS 2000 PT4 M: Glass Jar, C: Metal Twist/ Lev Per unit body weigh Total Population Al All Foods Mean 20818e-{ mg/kg b ;
500 | UK NDNS?_UUUI P14 | M: Glass Jar, C: Metal Twist/ Le1.l Per unit budyweighl Food Consumers IAII IAII Foods | Mean IE.UEIEE-[I mg/kg b‘l g
7569 UK NDNSZUUUI PT35 | M: Glass Bottle, C: Metal Twist.‘l Per unit budyweighl Total Population IAII IAII Foods | Mean '135131&' mg/kg b‘l
7580 UK NDNSZUUUl PT35 | M: Glass Bottle, C: Metal Twistfl Per unit budyweighl Food Consumers lﬁ.ll lﬁ.ll Foods | Mean l1.35131e-. mg/kg b‘l
0241 UK NDNS?_UUUI 4 E | M: Aerosol can, C: Plastic Otherl Per unit budyweighl Total Population IAII IAII Foods | Mean I2.3641e-[. mg/kg h‘l v

4| n | b




Predictive Uses
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Product Development

e Bringing new substances to market
 New packaging types/structures

Risk Assessment

e NIAS
e Scenario analysis
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How much fragrance gets on our skin and into our bodies?

FRAGRANCES
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Aggregate Exposure Modelling e Sidant

Frequency X Amount X Retention X Concentration

Agg Exp =
g9 2xp Surface Area



Aggregate Exposure Modelling e Sidant

Frequency X Amount X Retention X Concentration

Agg Exp =
g9 2xp Surface Area

N




Aggregate Exposure Modelling e Sidant

Frequency X Amount X Retention X Concentration X Penetration

Agg Exp =
g9 =xp Bodyweight

|

e N}




Population Exposure Modelling "Creme
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Frequency of Use "Creme

KANTAR Wc'RLODPANEL




O e . . rleS GLOBA




Application Sites )’Creme

GLOBAL

FacetEyes+Lips —

Scalp
Peri-oral Behind the Ears
Neck
Back
Chest Underarms
Stomach Arms+Wrists
Ano-genital

Hands+Palms

Legs

Feet
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Fragrance Concentration Creme

Fragrance
Manufacturers
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Consumer Product
Companies



Survey 007

Closing Date: June 10th, 2015

Please create a file for every fragrance that you wish fo enter data for.

# Fragrance

799259-56-6 (RIFM ID: 7092-A2.12)

1 Cyperus articulatus oil (Essential oil by steam distill...
5 7775-00-0
3-(p-fsopropyiphenyl)propionaldehyde
3 7949-37-3
Citral dimethyl acetal
4 7493-57-4
Fropyl phenethyl acetal
5 72869-82-0 (RIFM 1D: 1285-E2.30)

Lemongrass oil terpenes (Terpenes)

Created at Updated at

15 May, 2015, 2:31 pm

15 May, 2015, 2:31 pm

15 May, 2015, 2:31 pm

15 May, 2015, 10:36 am

15 May, 2015, 10:36 am

Status

Active

Active

Active

Active

Active
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100-51-6 £

BenzylAlcohol
Comments: Errors:
Click here fo enter your comments. Your data contains 0 errors.

BodyLotionMass BodyLotionPrestige DeoSpray DeoRollon BodySpray Toothpaste Mouthwash -

1 0.0100000 0.2000000 0.6640000 0.3320000 0.0100000 14 0.3330000
2 0.0010000 0.6900000 0.0100000 0.0011100 0.1110000
3 0.3000000 0.0100000 0.0010000 0.6611000
4 2 0.0010000 0.3000000 0.0830000
5 0.1110000 0.3000000 0.0666000
[ 0.6611000 1.1000000 0.2220000
7 0.1110000

8 0.6611000

9 0.0830000

10 0.0666000

11 0.2220000

12 0.0006644

13 0.3300000

14 0.0555000

15 0.0010000

16 0.0830000

17 0.0666000

18 0.2220000

19 0.0215880

20 0.3611000

21 0.1440000

« I v
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Aggregate Exposure Modelling e Sidant

N /

Amount XRetention XConcentrationxPenetration
Body Weight

\
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e Mew Assessment Wizard

= @] & |

% Select Demographic

% Select Products

%" Select Fragrances

= Select Body Parts
Assessment Options

Assessment Summary

Cancel

W Select all

W Scalp
[ Face
v Eyes
W Lips
[wf Mouth

W Chest
w Stomach
W Back

wf Underarms

[ Intimate Parts

W Legs
[ Feet

v Neck
[« Eehind Ears

[ Arms

[+ Wirists
[ Hands
v Palms

Number of Body Parts Selected: 18

Select Body Parts

<=Previous

Mext=




A Creme RIFM Fragrance Exposure Analysis

Fle Go Actions

View Help

Mew Assessment MNew Optimisation Assessment

< |ES My Assessments

1.5
1.4
1.3
1.2
1.1

0.9
0.8
0.7

Exposure (ug/kg)

0.6
0.5
0.4
0.3
0.2
0.1

BL

Body Part: Total Body v~

sl W Product
453¢ Bodylotion

247t Deodorant

246( OralCare

5664 CosmeticStyling

1977 Hydroalcoholics

. 1

€ |l New Assessment

Benzaldehyde

(%)

il "".}(5 e By Product| By Body Part

100-52-7 [100-52-7] - All Population - P95
Total Body (Systemic, Per Unit Bodyweight)

D oc

Fragrance |/ Product:

cs

Product

100-52-7 [100-52-7] ¥

¥ ConsumerType %  Statistic W Value
All Population Pos5 0.0508
All Population Pg5 0.0697
All Population Pg5 0.0167
All Population Po5 0.0111
All Population Po5 0.3685

Calculation Type: Acute (Max Day) ¥

Units

po/kg
pg/kg
pg/kg
kgrkg
kgrkg

Standard Error

0.0060
0.0055
0.0009
0.0013
0.0179

= | B E

Account Settings (user3)

BL: BodyLotion

D: Deodorant

OC: OralCare

CS: CosmeticStyling
H: Hydroalcoholics
SP: ShowerProducts
Moi: Moisturizers

S: Soaps

AC: AirCare

All: All Assessed Products

Exposure Type: Total Body (Systemic, Per Unit Bodyweight)




¢ Creme RIFM Fragrance Exposure Analysis

View Help

New Assessment New Optimisation Assessment

Benzaldehyde

EE G

4 £ MyAssessments @ ‘LA New Assessment @ ‘

‘M‘ ﬁﬂ 1&" |uu BYPmdUthByBGdyPart\‘

== = |

|Accuunt Settings {user3)

C Fa

Body Part

100-52-7 [100-52-7] - All Population - P95
By Body Part (Dermal, Per Unit Surface Area)

Sc: Scalp

Fa: Face

E: Eyes

Li: Lips

M: Mouth

N: Neck

BE: BehindEars
C: Chest

St: Stomach

B: Back

U: Underarms
A: Arms

W: Wrists

H: Hands

P: Palms

IP: IntimateParts
Le: Legs

Fe: Feet

Product: All Assessed Products v

Fragrance [ Product: 100-52-7 [100-52-7] v

Calculation Type: Acute (Max Day) ¥

Exposure Type: By Body Part (Dermal, Per Unit Surface Area) v

¥ Body Part

2847 Underarms

1574 pohindEares

¥ Consumer Type

All Population
.AII Population
lAII Population
lAII Population
Al Population

all Danulatinn

¥ Statistic 2~ % Value 1A Units

P95 0.0173
.P95 0.0167
.P95 0.0104
.P95 0.0081

P95 0.0069

Das N _NNsS

Standard Error

| <
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Data

Data Science Decision Makers
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Challenges



Q.0
0-AA0

g0

No Data, No Product Expert Team Needed

No Communication,
No Acceptance
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Collaborate

Ecosystem / Community
Collaboration Groups
Find Partners

Find Customers

Buy / Sell Models

Buy / Sell Data Sets

Request Expertise



Analyse

Curated Libraries
Custom Libraries
Statistical Toolkits
Finance Toolkits
Monte Carlo

Risk Analysis

Graphing / Visualisation



Build

Quicker, Better, Easier
Curated Libraries
Custom Libraries
Quality Built In
Optimised

Documented



Deploy

Deploy Quickly & Easily
Beautiful Interfaces
Share Models

Share Results

Collaborate



Connect

Datasets
Databases

Data APls

Open Data
Third Party Data

API Services



EXPERT MODELS

LLLLLL



)"Creme

GLOBAL

EXPERT MODELS

Data Analytics Set Free
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Expert Models for Decision Makers ™

The Tower Trinity Technology & Enterprise Campus,
Grand Canal Quay, Dublin 2

@CronanMcNamara
@CremeGlobal

cmcnamara@cremeglobal.com



