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Section S1. Small study to measure the water absorbing capacity of sponges and wipes

Due to the great variability in size/material composition/saturation state of sponges and wipes, we conducted a small sub-study to measure the difference in water absorbing capacity. The absorbing water ability of three types of saturated/squeezed out sponges (A-C) and three types saturated/squeezed of wipes (D-F) were measured. All the products were purchased in the Supermarket Coop Oerlikon (CH). For each sponge/wipe type, two (C, F) to three (A, B, D, E) repetitions were conducted (Figure S 1). The differences between masses of dry, saturated and hand-squeezed sponges/wipes were calculated. The results are shown in Figure S 2.

[image: ][bookmark: _Ref484693581]Figure S 1 Sponges and wipes used for the experiment.




[bookmark: _Ref484694109]Figure S 2. Mean of the mass of water absorbed by different types of sponges and wipes. Standard deviation is presented by the bars.



Section S2. List of body parts considered in PACEM-KD 
1. Head
2. Face/lips/eyes
3. Neck
4. Trunk
5. Arms
6. Underarms
7. Back of Hands
8. Palms
9. Intimate parts
10. Legs
11. Feet

Section S3. Supplementary Tables and Figures

[bookmark: _Ref484697648]Table S 1. Mass of dilution-water under different dilution scenarios.
	Dilution medium
	Volume distribution
	Water content parameters, g
	Applied to these HC&PCP categories

	Sponge
	Uniform 
	22.2-133.1
	All Purpose Cleaner (Liquid and Spray)
Bathroom Cleaner (Liquid and Spray)
Bleach
Carpet Cleaner
Floor Cleaner (Liquid)
Glass Cleaner (Spray)
Kitchen Cleaner (Liquid and Spray)
WC Cleaner
Dishwasher
Fungicide (Spray)

	Wipe
	Uniform
	30.7-178.9
	All Purpose Cleaner (Liquid and Spray)
Bathroom Cleaner (Liquid and Spray)
Bleach
Carpet Cleaner
Floor Cleaner (Liquid)
Glass Cleaner (Spray)
Kitchen Cleaner (Liquid and Spray)
WC Cleaner
Dishwasher detergent 
Fungicide (Spray)

	Sink
	Triangular
	5000, 20000, 105000
	All Purpose Cleaner (Liquid)
Bathroom Cleaner (Liquid)
Floor Cleaner (Liquid)
Kitchen Cleaner (Liquid)
WC Cleaner
Dishwasher

	Bucket
	Triangular
	2000, 5000, 10000
	All Purpose Cleaner (Liquid)
Bathroom Cleaner (Liquid)
Bleach
Carpet Cleaner
Floor Cleaner (Liquid)
Kitchen Cleaner (Liquid)
WC Cleaner
Dishwasher detergent

	Extra water for wet wipes
	Uniform
	1-10
	All Purpose Cleaner (Wipes)

	Water for bathtub
	Uniform
	80000-160000
	Bathing foam

	Water for handwashing
	Uniform
	80-1000
	Liquid hand soap

	Water for shampooing
	Uniform 
	50-2000
	Shampoo

	Water for tooth brushing
	Uniform
	20-150
	Toothpaste
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Table S 2. Amount data: assignment criteria between the Swiss database and the EPHECT database (2012) for HCPs.
	Swiss database
	
	EPHECT database

	Product-specificity

	All Purpose Cleaner (Liquid) All Purpose Cleaner (Spray) Bathroom Cleaner (Liquid) Bathroom Cleaner (Spray) Kitchen Cleaner (Liquid) Kitchen Cleaner (Spray)
Glass Cleaner (Spray)
Floor Cleaner (Liquid)
	
	All Purpose Cleaner (Liquid) All Purpose Cleaner (Spray) Bathroom Cleaner (Liquid) Bathroom Cleaner (Spray) Kitchen Cleaner (Liquid) Kitchen Cleaner (Spray)
Glass Cleaner (Spray)
Floor Cleaner (Liquid)

	Gender-specificity

	Female
Male
	
	Female
Male

	Age-specificity

	<18 years
	
	18-39 years

	18-39 years
	
	18-39 years

	40-54 years
	
	40-54 years

	55-71 years
	
	55-71 years

	72 years
	
	72 years

	Region-specificity

	Swiss-German
	
	Germany (DE)

	Swiss-French
	
	France (FR)

	Swiss-Italian
	
	Italy (IT)



Because the EPHECT data characteristics of the product category all-purpose cleaning wipes further assignment considerations were needed and the age and region criteria were adjusted as shown in Table S3.

Table S 3. Amount data assignment criteria for all-purpose cleaning wipes.
	Swiss database
	
	EPHECT database

	Age & region-specificity

	<55 (region-specific)
55 years (all three regions)
	


	<55 (region-specific)
55 years (DE + FR + IT)



Table S 4. Uniform amount distributions for the HCP categories not included in the EPHECT study. 
	HCP category
	Amount distribution, g

	Dishwasher
	2-15

	Bleach
	30-90

	Fungicide spray
	30-90

	Carpet cleaner
	15-16





Section S4. Data treatment for HCP frequency fevent 
 
For HCPs, questions included the usage, frequency, and duration of cleaning tasks at different home sites (i.e. floor, windows, etc.). If a respondent indicated to have used one product per home site, we processed it as for PCPs. For any respondent using more than one product per home site (e.g. products A, B, and C used to clean the bathroom), we assigned the frequency selected for that specific site (e.g. bathroom 1 per day), divided by the total number of products used for cleaning that specific site (e.g. 1 per day/ ”number of products”), for every HCP used. Although this might not be completely realistic, we assumed that all HCPs are used together during that specific cleaning event and that consumers can use only one product per cleaning event.

Eq. S1:							[ng/mL]

where C1 is the isothiazolinones concentration in the product [ng/mL], C2 is the (recalculated) diluted concentration of isothiazolinones [ng/mL], M1 is the amount of undiluted product applied/used [g] and M2 is the amount of diluted product, which is the sum of the amounts of undiluted product and water used for dilution [g].



Section S5. Data treatment for HCP duration of use (tevent)

Duration was inquired (Elena Garcia-Hidalgo et al. 2017a) only for HCPs. For example, a respondent used the glass cleaner to clean bathroom and windows with a duration of 1-10 min and 60-90 min, respectively. If both home places would be cleaned with the same frequency, for the glass cleaner an average of the two durations could be used, i.e. 30.5-50 min. However, if the windows are cleaned only once per month, whereas the bathroom is cleaned once per week, the bathroom cleaning duration should be 4 times greater than that of the windows. Thus, in this case, the previous approach of calculating HCP-use duration as an average of durations of cleaning different parts of the house, cannot be applied. To calculate then frequency-weighed lower boundary for the HCP duration (similar process for the parameter 2) the following formula was used:


                     [min]	

where x is a cleaning product and i is the number of the house compartment (max 9). Duration parameter 1 refers to the duration lower bound and duration parameter 2 to the duration upper bound, respectively. In a similar manner, the upper boundary was also calculated. 



Table S 5. Duration ranges for PCPs.
	Product
	Lower bound
[min]
	Upper bound
[min]
	Reference

	Shampoo
	1
	10
	Bremmer et al. 2006

	Conditioner
	1
	10
	Bremmer et al. 2006

	Shower gel
	2
	8
	Bremmer et al. 2006

	Bathing foam
	5
	45
	Estimate

	Liquid hand soap
	2
	10
	Garcia-Hidalgo et al. 2017a

	Shaving product
	5
	20
	Estimate

	Hair dye
	20
	45
	Bremmer et al. 2006

	Toothpaste
	1.2
	2.2
	Bremmer et al. 2006

	Nail polish
	1
	7
	Bremmer et al. 2006




Section S6. Skin permeability coefficient kp: model choice 


To our knowledge, kp values for isothiazolinones have not yet been measured. Hence, they need to be predicted by models, which are constructed based on physicochemical characteristics such as the octanol-water partitioning coefficient (KOW) and/or molecular weight/size. kp estimates are subject to great variability due to different methods used to generate them: In the literature few distinct models are available to estimate the stratum corneum kp from an aqueous vehicle (Mitragotri et al. 2002; Frasch et al. 2002; Potts and Guy 1992; and Robinson as modified by Wilshut et al. 1995) and the comparison of their predictions for isothiazolinones are given in Table S6. All four models listed have strengths and weaknesses. In this work, the mechanistic explanation of the diffusion mechanism was adopted and such assumption was supported by Frasch (2002). In this work, to estimate the kp the model proposed by Mitragotri et al. (2002) and rewritten by Lian et al. 2008) was used. This model was found to give the best results in an evaluation of several dermal permeability models (Lian et al. 2008).


[bookmark: _Ref484699563]Table S 6. Characteristics of four isothiazolinones: molecular weight (MW), octanol-water partitioning coefficient (Kow), permeability coefficient (kp) through stratum corneum (cm/h). 
	Chemical
	MW,
g/mol
	LogKow
	kp (cm/h)

	
	
	
	Mechanistic
	Mechanistic
	Empirical
	Empirical

	
	
	
	Mitragori (2002)
	Frasch (2002)
	Potts and Guy
(1992)
	Robinson as
modified by
Wilshut et al. 1995

	MI
	115.15
	-0.83
	0.000103
	0.0000219
	0.0000933
	0.000191

	CMI
	149.6
	0.04
	0.000199
	0.0000692
	0.00024
	0.000339

	BIT
	151.18
	0.64
	0.000505
	0.000263
	0.000617
	0.000741

	OIT
	213.34
	2.61
	0.00358
	0.008913
	0.00646
	0.00447



Section S7. Sobol’s variance decomposition method
The importance of an individual input parameter for the aggregated dermal exposure was determined by variance-based global sensitivity analysis (GSA) using Sobol’s variance decomposition method (Zhang et al. 2015). This GSA describes the sensitivity pattern of a model depending on the uncertain input parameters and their interactions (Saltelli et al. 2010), which is done by Monte Carlo Simulation (MCS) estimation of first-order and total Sobol’s indices simultaneously (Pujol et al. 2017). The first order Sobol’s indices assess only the effect of the independent input variable, while the total index sums the effect of individual parameters and interactions’ effect of any order. The interaction effect among the two model parameters describes the part of the output variance that cannot be explained by the sum of the individual contributions of these two parameters (Dudzina, 2014). The difference between the total index and the first order index thus represents all the possible (synergistic) interactions between the input parameters. However, if both indices are equal, then there are no interactions present between the input parameters. 

Section S8. Supplementary Results Tables and Figures

[bookmark: _Ref485647307]Table S 7. Percentiles of the BIT, OIT, MI, and CMI aggregate exposure distributions (including zeros) for specified body parts for the total population in ng/cm2. 

	Percentile
	P5
	P25
	P50
	P75
	P95
	P99

	BIT
	
	
	
	
	
	

	Face, lips, eyes
	0
	0
	0
	0
	0
	0

	Head
	0
	0
	0
	0
	0
	0

	Neck
	0
	0
	0
	0
	0
	0

	Trunk
	0
	0
	0
	0
	0
	0

	Arms
	0
	0.0619
	0.607
	1.97
	7.12
	15.4

	Underarms
	0
	0
	0
	0
	0
	0

	Back of Hands
	0
	0.0827
	0.628
	1.98
	7.12
	15.4

	Palms
	0
	0.0991
	0.663
	2.05
	7.26
	15.4

	Intimate parts
	0
	0
	0
	0
	0
	0

	Legs
	0
	0
	0
	0
	0.268
	2.02

	Feet
	0
	0
	0
	0
	0.268
	2.02

	OIT

	Face, lips, eyes, head
	0
	0
	0
	0
	0
	0

	Head
	0
	0
	0
	0
	0
	0

	Neck
	0
	0
	0
	0
	0
	0

	Trunk
	0
	0
	0
	0
	0
	0

	Arms
	0
	0
	0
	0
	0.00132
	0.625

	Underarms
	0
	0
	0
	0
	0
	0

	Back of Hands
	0
	0
	0
	0
	0.00784
	1.28

	Palms
	0
	0
	0
	0
	0.00784
	1.28

	Intimate parts
	0
	0
	0
	0
	0
	0

	Legs
	0
	0
	0
	0
	0.00132
	0.625

	Feet
	0
	0
	0
	0
	0.00132
	0.625

	Face, lips, eyes
	0
	0
	0
	0
	2.23x10-5
	6.28x10-5

	Head
	0
	0
	0
	0
	1.91x10-5
	6.18x10-5

	Neck
	0
	0
	0
	0
	3.45x10-5
	6.54 x10-5

	Trunk
	0
	0
	0
	0
	3.54x10-5
	6.54x10-5

	Arms
	0
	3.96x10-7
	0.00262
	0.0272
	0.18
	0.291

	Underarms
	0
	0
	0
	0
	3.55x10-5
	6.54x10-5

	Back of Hands
	0
	3.45x10-7
	0.0156
	0.0752
	0.276
	0.549

	Palms
	1.14x10-7
	0.00585
	0.0362
	0.111
	0.423
	0.949

	Intimate parts
	0
	0
	0
	0
	3.42x10-5
	6.54x10-5

	Legs
	0
	0
	0
	0
	6.33x10-5
	0.0267

	Feet
	0
	0
	0
	0
	6.35 x10-5
	0.0267

	Face, lips, eyes
	0
	0
	0
	0
	2.95x10-6
	1.22x10-5

	Head
	0
	0
	0
	0
	6.65x10-6
	2.44 x10-5

	Neck
	0
	0
	0
	0
	4.06x10-6
	1.38 x10-5

	Trunk
	0
	0
	0
	0
	3.97x10-6
	1.31x10-5

	Arms
	0
	0
	0
	2.78x10-5
	0.0317
	0.0835

	Underarms
	0
	0
	0
	0
	4.12x10-6
	1.37x10-5

	Back of Hands
	0
	0
	0
	3.35x10-5
	0.0317
	0.0835

	Palms
	0
	0
	0
	3.35x10-5
	0.0317
	0.0835

	Intimate parts
	0
	0
	0
	0
	4.06x10-6
	1.32x10-5

	Legs
	0
	0
	0
	0
	2.84x10-4
	0.0477

	Feet
	0
	0
	0
	0
	2.84x10-4
	0.0477




Table S 8. Parameter representation and qualitative characterization of uncertainty and variability of the model parameters in PACEM-KD. The source of uncertainty/variability can be either the data itself, data changes during process of data conversion and/or modelling, or both.  These are ranked based on their impact on the model output: Letters in the brackets indicate whether the importance of uncertainty/variability reason is low (l), medium (m) or high (h). The symbols (▼)(▲) indicate the direction of this impact: i.e. leads to under- or overestimation, respectively. Ranges of uncertainty and variability are provided where possible. 
	Exposure factor
	Representation in the model
	Uncertainty
	Variability

	Substance concentration in the product
	A set of discrete values
	Data: 1) analytical errors (l; ▼/▲) (For HCP LOQs were 3.1 ppm for MCI, 3.5 ppm for MI, 3.8 ppm for BIT, and 3.4 ppm for OIT; for PCP were 1.3 ppm for MCI and 1.4 ppm for MI)
2) limited number of products tested (h;▼) (79 products tested in Swiss market)

Process: assumption that product market is represented only by surveyed products (h; ▲)
	Data: spatial and temporal variability among different products and their labels (m; ▼/▲) (concentration ranges: 0 – 500 ppm (OIT), 0 – 186.2 ppm (BIT), 0-133 (MI), 4.8 (CMI; one value measured))

Process: discrete distributions assigned to each product category in the model (m; ▼/▲)

	Product use frequencies reported by survey respondents
	Distribution and parameter values describing the distribution
	Data: limited number of answers with specified broad ranges (e.g. 3-6 times per week) (m; ▼/▲)

Process: 1) data conversion from frequency of cleaning sessions into frequency of product use (m-h; ▲)
2) uniform distributions assigned to each individual, who specified a range in the questionnaire (m; ▼/▲)
	Data: natural inter-individual variability (m; ▼/▲) (frequency range: of 1.8 times/year – 10.3 times/day)

Process: point values drawn from personal distributions for every simulated individual (l; ▼/▲)

	Product amounts assigned from the questionnaire or the  EPHECT study (used only in case of dilution event)
	Distribution and parameter values describing the distribution
	Data: 1) amount parameters for HCP were assigned from different European populations (m; ▼/▲)
2) subjectively assigned amounts for products not included in EPHECT questionnaire (m-h; ▼/▲)
3) the analytical errors of weighing the product amounts in the source EPHECT data (l-m; ▼/▲)
4) amount parameter for PCPs were extrapolated from the questionnaire which used photographs for the assessment: uncertainty in the estimation by photographs plus the measurement error while weighing the product amounts (m; ▼/▲)

Process: 1) For HCPs: uniform distributions assigned to each individual, who specified a range in the questionnaire (l-m; ▼/▲)
2) For HCPs: the assignment based on gender, age and region (l-m; ▼/▲)
3) For HCPs: Estimate of the amount ranges missing in the EPHECT study (l-m; ▼/▲)
4) For PCPs: determination of the ranges corresponding to each photograph (l-m; ▼/▲) and uniform distributions assigned to each modelled individual (l)
	Data: natural inter-individual variability (m; ▼/▲) 

Process: point values drawn from personal distributions for every simulated individual (l; ▼/▲)

	Water amounts used to dilute the products (used only in case of dilution event)
	Distribution and parameter values describing the distribution
	Data: 1) analytical errors (l; ▼/▲)
2) uncertainty in the estimation of the volumes (l-m; ▼/▲)

Process: 1) limited number of dilution scenarios provided (m; ▼/▲)
2) subjective assignment of potential dilution scenarios for different product categories (m-h; ▼/▲)
3) the assignment of the same probability for all dilution scenarios to occur (m-h; ▼/▲)
	Data: 1) variability among different dilution scenarios (m; ▼/▲) 
2) natural inter-individual variability (m; ▼/▲)

Process: point values drawn from dilution distribution assigned to each product category in the model (m; ▼/▲)

	Durations of use 
	Distribution and parameter values describing the distribution
	Data: For HCPs, limited number of answers with specified broad ranges (e.g. up to 10 minutes) (l-m; ▼/▲)
For PCPs, uncertainty in the estimation (m-h; ▼/▲)

Process: 1) for HCPs, conducted data treatment to convert duration of cleaning sessions into duration of product use (m-h; ▲)
2) for HCPs, uniform distributions assigned to each individual, who specified a range in the questionnaire (m; ▼/▲)
3) for PCPs, uniform distributions assigned to each individual PCP category (m; ▼/▲)
	Data: natural inter-individual variability (m; ▼/▲) (duration range: 1 min – 90 min)

Process: point values assigned from personal distributions for every simulated individual (l; ▼/▲)

	Permeability coefficient kp
	Single point value
	Data: 1) measurement/prediction errors of molecular weight and KOW (l; ▼/▲)
2) uncertainty in the selected kp model (i.e. Mitragori et al. 2002) (m; ▼/▲)
3) uncertainty around the real measure of the kp value (h; ▼/▲)

Process: choice of kp model (m-h; ▼/▲) (max 2.5 times difference between different models)

	Data: natural variability of different skin sites (l-m; ▼/▲)

Process: a single point value used for every person and all body parts (m; ▼/▲)

	
	
	
	

	Uncertainties associated with the model 
	
	1) Equation 1 is only valid for very low absorption (i.e. small kp or short durations) (l; ▲)
2) Aggregation time used (i.e. 24 h) (m; ▲)
3) Exposure time (i.e. stopped when the cleaning task is completed) (m; ▼) 
4) Treatment of leave-on products (h; ▲)
5) Decreasing of the percutaneous absorption (i.e. saturation) (m; ▼)
6) Surface renewal assumption (l; ▲)
7) Well-mixes bulk region assumption (l;▲)
8) Assumption of intact skin barrier (m; ▼)
	-


* LOQ – limit of quantification


[image: ../Elena's%20papers/3.%20paper%20aggregate%20exposure/Drafts%20/plot/SI/exposure_uncertanty_%20OIT%20.pdf]

Figure S 3. Uncertainty and variability analysis for OIT excluding the non-exposed individuals (N=756) with the Monte Carlo simulation. Cumulative distribution functions for the P5, P50, and P95 of each run (N=1’000).

[image: ../Elena's%20papers/3.%20paper%20aggregate%20exposure/Drafts%20/plot/SI/exposure_uncertanty_%20MIT%20.pdf]
Figure S 4. Uncertainty and variability analysis for MI excluding the non-exposed individuals (N=756) with the Monte Carlo simulation. Cumulative distribution functions for the P5, P50, and P95 of each run (N=1’000).


[image: ../Elena's%20papers/3.%20paper%20aggregate%20exposure/Drafts%20/plot/SI/exposure_uncertanty_%20CMI%20.pdf]
Figure S 5. Uncertainty and variability analysis for CMI excluding the non-exposed individuals (N=756) with the Monte Carlo simulation. Cumulative distribution functions for the P5, P50, and P95 of each run (N=1’000). 

Table S 9. Sobol’s first-order sensitivity indices (first SI) and total sensitivity indices (total SI) for the main HCP categories contributing* to the aggregate dermal consumer exposure to BIT calculated by PACEM-KD.
	Product
	N
	Frequency
	Amount
	Duration
	Concentration

	
	
	first SI
	total SI
	first SI
	total SI
	first SI
	total SI
	first SI
	total SI

	Kitchen Cleaner Spray
	78200
	0.00876
	0.0564
	0.00
	0.00001
	0.0163
	0.0822
	0.782
	0.883

	Kitchen Cleaner Liquid
	109000
	0.0278
	0.0667
	0.00
	0.00007
	0.0229
	0.0855
	0.716
	0.754

	All Purpose Cleaner Liquid
	143500
	0.0287
	0.0412
	0.00142
	0.00354
	0.0343
	0.0795
	0.646
	0.725

	All Purpose Cleaner Spray
	65800
	0.0202
	0.0615
	0.00008
	0.00079
	0.0352
	0.09452
	0.642
	0.748

	All Purpose Cleaner Wipes
	55900
	0.00138
	0.0172
	0.00001
	0.00023
	0.00916
	0.0741
	0.857
	0.9

	Bathroom Cleaner Spray
	99000
	0.0149
	0.0551
	0.00003
	0.00001
	0.0335
	0.0632
	0.636
	0.712

	Floor Cleaner Liquid
	139000
	0.0162
	0.0489
	0.00008
	0.000676
	0.00321
	0.0643
	0.615
	0.788

	Glass Cleaner Spray
	181000
	0.00819
	0.0507
	-0.00005
	0.000456
	0.00889
	0.039
	0.719
	0.902

	Dishwashing detergent
	232000
	0.0128
	0.0471
	0.00049
	0.00256
	0.00976
	0.0635
	0.771
	0.904

	Carpet Cleaner
	32000
	0.000009
	0.00118
	0.00001
	-0.00008
	0.00398
	0.0436
	0.878
	0.982


*Products that do not contain BIT and thus do not contribute to aggregate dermal consumer exposure to BIT include bathroom cleaner liquid, bleach, fungicide spray, WC cleaner, and all PCPs. 


Section S9. NESIL calculation

To allow a comparison of CEL generated by PACEM-KD with AEL it is necessary to adjust the NESIL, because PACEM-KD is based on an internal dermal dose. Therefore, an adjusted NESIL value was calculated based on the data from Basketter et al. (1999, 2005) using Eq. S2. 

Eq. S2						[μg/cm2]

CHRIPT : HRIPT concentration [μg/cm3], fevent: application frequency [day-1], tevent : duration of the application t [h], and kp: chemical-dependent skin permeability coefficient [cm/h].

Knowing that 360 ppm aq. BIT (i.e. 360 μg/cm3) was applied on the skin 9 x 24 hours during the course of 3 weeks and that BIT kp equals 0.000505 cm/h, we decided to use =1/day because the patch stays on the skin 24 hours and then it is removed and replaced after few days. The calculation of the NESIL was performed as follows: 

NESIL= 360 μg/cm3 x 1 day-1 x 24 h x 0.000505 cm/h = 4.37 μg/cmP



Section S10. Comparison between PACEM and PACEM-KD

In PACEM, a unique fix dilution volume of 5L was used for each HCP product (i.e. for liquid/gel/powder/tablet cleaning products) with the exception of the cleaning wipes. In PACEM-KD the dilution volume was treated probabilistically using volume distributions (see Figure S6) and it includes four different dilution scenarios.

[image: Dilution%20distribution%20.pdf]
Figure S 6.  Uniform distributions of the four dilution scenarios (i.e. sponge, wipe, sink, and bucket) considered in PACEM-KD compared to the unique dilution scenario of 5L used for PACEM. 
Table S 10. Comparison of the results obtained by the models PACEM and PACEM-KD for a male and a female participant regarding BIT (consideration of HCP only) 
	BIT

	1° Example: Female, 51y

	
	Amount [g]
	Freq [1/d]
	Ex. Time [h]
	Dilution
	Amount dilution H20 [g]
	kp BIT [cm/h]
	Exposure fractions
	Surface area hands [cm2]
	Conc [ug/mL]
	Weight fraction in the product 
	PACEM-KD [ug/cm2]
	PACEM [ug/cm2]

	All-purpose cleaner spray
	2
	7
	0.3
	No
	0
	0.000505
	0.0018
	900
	30
	0.00003
	0.3
	0.0008

	Dishwasher detergent
	15
	3
	0.2
	Yes
	22
	0.000505
	0.0018
	900
	8
	0.000008
	0.02
	0.0007

	Bathroom cleaner spray
	40
	1
	0.5
	No
	0
	0.000505
	0.0018
	900
	0
	0
	0
	0

	Floor cleaner liquid 
	40
	3
	0.5
	Yes 
	22
	0.000505
	0.0018
	900
	8.3
	0.0000083
	0.01
	0.002

	Glass cleaner liquid
	4
	1
	0.2
	No
	0
	0.000505
	0.0018
	900
	2
	0.000002
	0.0002
	0.00002

	TOT on hands [ug/cm2]:
	0.33
	0.007

	2° Example: Male, 49y
	
	

	
	Amount [g]
	Freq [1/d]
	Ex. Time [h]
	Dilution
	Amount dilution H20 [g]
	kp BIT [cm/h]
	Exposure fractions
	Surface area hands [cm2]
	Conc [ug/mL]
	Weight fraction in the product 
	PACEM-KD [ug/cm2]
	PACEM [ug/cm2]

	All-purpose cleaner liquid
	40
	1
	0.5
	Yes
	22
	0.000505
	0.0018
	900
	30
	0.00003
	0.3
	0.0008

	Dishwasher detergent
	15
	2
	0.3
	Yes
	22
	0.000505
	0.0018
	900
	8
	0.000008
	0.02
	0.0007

	Bathroom cleaner spray
	6
	1
	0.5
	Yes
	22
	0.000505
	0.0018
	900
	6
	0.000006
	0.02
	0.00007

	WC cleaner
	9
	1
	0.5
	No 
	0
	0.000505
	0.0018
	900
	0
	0
	0
	0

	Glass cleaner liquid
	4
	1
	1.5
	No
	0
	0.000505
	0.0018
	900
	2
	0.000002
	0.0002
	0.00002

	All-purpose cleaner wipes
	6
	1
	0.1
	No
	0
	0.000505
	1
	900
	11
	0.000011
	0.006
	0.07

	TOT on hands [ug/cm2]:
	0.35
	0.007



Section S11. Most important PACEM-KD R-code extracts  

#Selection of the isothiazolinone of interest (TRUE=selection)
BIT= TRUE
OIT=FALSE
MIT=FALSE
CMI=FALSE

#Molecular weight (MW) and logkow definition for each chemical 
if (BIT)
{logKow=0.64
MW=151.18
Conc_x="BIT"}
if (OIT)
{logKow=2.61
MW=213.34
Conc_x="OIT"}
if (MIT)
{logKow=(-0.83)
MW=115.15
Conc_x="MIT"}
if (CMI)
{logKow=0.04
MW=149.6
Conc_x="CMI"}

#Calculating permeability coefficient [cm/h]
Kp=10^((0.7*logKow)-(0.0722*MW^(2/3))-5.2518)*3600 
# formula provided by Mitragori et al. (2002) and rewritten by Lian et al. (2008)
----
#For each product: Calculation of the internal dermal exposure for each body site considered 
 output[,"exposure_face_lips_eyes"]=output[,"Frequency"]*output[,"Duration"]*output[,"Concentration"]*Kp*output[, "SA_face_lips_eyes"]
  output[,"exposure_head"]=output[,"Frequency"]*output[,"Duration"]*output[,"Concentration"]*Kp*output[, "SA_head"]
  output[,"exposure_neck"]=output[,"Frequency"]*output[,"Duration"]*output[,"Concentration"]*Kp*output[, "SA_neck"]
  output[,"exposure_trunk"]=output[,"Frequency"]*output[,"Duration"]*output[,"Concentration"]*Kp*output[, "SA_trunk"]
  output[,"exposure_arms"]=output[,"Frequency"]*output[,"Duration"]*output[,"Concentration"]*Kp*output[, "SA_arms"]
  output[,"exposure_underarms"]=output[,"Frequency"]*output[,"Duration"]*output[,"Concentration"]*Kp*output[, "SA_underarms"]
[bookmark: _GoBack]  output[,"exposure_back of hands"]=output[,"Frequency"]*output[,"Duration"]*output[,"Concentration"]*Kp*output[, "SA_back of hands"]
  output[,"exposure_palms"]=output[,"Frequency"]*output[,"Duration"]*output[,"Concentration"]*Kp*output[, "SA_palms"]
  output[,"exposure_intimate_parts"]=output[,"Frequency"]*output[,"Duration"]*output[,"Concentration"]*Kp*output[, "SA_intimate_parts"]
  output[,"exposure_legs"]=output[,"Frequency"]*output[,"Duration"]*output[,"Concentration"]*Kp*output[, "SA_legs"]
  output[,"exposure_feet"]=output[,"Frequency"]*output[,"Duration"]*output[,"Concentration"]*Kp*output[, "SA_feet"]
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Wet, saturated	7.367965820586533	2.425984611108099	3.559497202321321	2.723202220426038	1.77082532547209	0.803946722944592	7.367965820586533	2.425984611108099	3.559497202321321	2.723202220426038	1.77082532547209	0.803946722944592	A sponge	B sponge	C sponge	D wipes	E wipes	F wipes	133.0503333333333	122.7046666666667	86.79266666666667	87.57266666666668	79.4436666666667	178.9173333333333	Wet, squeezed	1.600202903801057	2.64854758940317	0.447505679666008	2.590992345286504	2.131330413927729	4.48917613079876	1.600202903801057	2.64854758940317	0.447505679666008	2.590992345286504	2.131330413927729	4.48917613079876	A sponge	B sponge	C sponge	D wipes	E wipes	F wipes	36.87566666666599	29.73166666666667	22.21666666666667	18.70733333333308	30.72966666666667	66.82266666666665	Type of sponge/wipe
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