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Executive Summary

The aim of skin sensitisation QRA is the prevention of induction of contact allergy. The
fragrance industry has been widely using Quantitative Risk Assessment, referred in this report
as QRA1, following its first description in the published literature (Api et al., 2008).

The authors proposed the following procedure for the risk assessment of individual
fragrance ingredients:

e determination of the sensitisation induction threshold (no expected sensitisation
induction level (NESIL)) involving a weight of evidence procedure and a check on
this using human volunteers (human repeat insult patch testing, HRIPT).

e consumer exposure estimation through individual product use data;

e application of sensitisation assessment factors (SAF) to ensure conservatism in
determining the consumer exposure limit (CEL) values;

e using a weight of evidence evaluation of these parameters, an acceptable exposure
level (AEL) can be calculated and compared with the CEL. The ratio of AEL to CEL
must be favourable to support safe use of the potential skin sensitiser.

In 2008 also, the SCCP provided constructive criticism on this proposed QRA.

In 2012, the Scientific Committee on Consumer Safety (SCCS, 2012a) published an opinion,
which expressed its concerns about the number and nature of fragrance substances on the
market capable of causing allergenic reactions on skin.

Prompted by this, the International Dialogue for the Evaluation of Allergens (IDEA) project
(www.ideaproject.info) was started to establish a “broadly agreed, practically utilisable and
transparent framework, based on high quality scientific and clinical findings, for assessing
fragrance sensitisers”. The project, from its outset, has involved the collaboration of academic
scientists, clinicians and industry scientists from a number of countries and disciplines.

QRA 2

Initial priority areas (phase 1) for the development of the QRA, through the IDEA project were
agreed based on their relative importance in improving utility and transparency and with a
focus on exposure aspects:
® to carry out specific reviews of each of the uncertainty factors (SAFs);
(i) to introduce dermal aggregate exposure, as replacement for the original
individual product exposure assessment for fragrance ingredients;

) SAF review

In line with QRAL, QRA2 incorporates transparent and scientifically justified SAFs, some of
which differ from those in QRAL. The reconsidered values are as follows namely:
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- Product Effects: Vehicle

The vehicle/matrix requires a SAF because of the influence on the delivery of the
allergen into the skin. The consumer can be exposed to fragrance ingredients in
products of varying complexity ranging from aqueous matrices, simple ethanol
matrices to multi-phase creams. The SAF for matrix considerations is given a value of
either 1 or 3 (3.16, the half log of 10 and not 2). This SAF is likely to be 1 for most
product types.

- Frequency/Duration

This SAF reflects the use of a product regularly and over a long time period, which may
lead to a higher long-term exposure vs. the experimental situation. An additional factor
of 1 or 3 is assigned to each of the various product types. This SAF was not originally
considered in the QRAL.

- Site of exposure

For each body site this SAF considers the state of the skin as well as the inherent
susceptibility of each of these. It includes consideration of irritation as a contribution
from both the product composition and the existing state of the skin site. A SAF of 1,
3 or 10 may be applied. This takes account of the state of the skin at each site as well
as the inherent susceptibility of each of these. In particular the axillee and the ano-
genital region have been identified as requiring a SAF of 10.

- Inter-Individual Variability

It is concluded that inherent the state of the skin dermal condition is more influential
than age, sex and ethnicity. A SAF of 10 was concluded to be sufficient to account for
this.

ii) Dermal aggregate exposure

The IDEA Project encouraged the incorporation of the Creme RIFM Exposure Model
(Comiskey et al., 2015; Safford et al., 2015) into QRA2. The model is based on the declared
habits and practices data from 36,446 panellists across Europe and The United States of
America (Kantar Database, 2011). To this end, each panellist supplied diary data on which
products were used during the day for seven consecutive days, as well as the application
sites of most products. The survey data listed specific body application sites for the panellists
to select. The application of the QRA for fragrance ingredients detailed exposure information
based on product usage, and takes into account:

- Amount of product used per application.
- The concentrations of the fragrance ingredient in each type of product.
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- Use practices (e.g. distributions of how a consumer uses the product per
application, including the area of application and frequency of use).
- The QRA2 SAF values.
This enables the calculation of the aggregate consumer exposure level (CEL) to be
compared with the AEL value derived from the assessment of the threshold based on the
evaluation of the induction dose response relationship.

FURTHER DEVELOPMENT OF THE QRA
The immediate priorities are:

e To complete the ongoing work to incorporate consideration of pro- and particularly
pre-haptens into QRAZ2.

e Agreeing a protocol and conducting a critical evaluation of the effectiveness of QRA2
in minimising consumer sensitisation.

Other activities:

e |dentifying suitable non-animal tests to replace the LLNA test for risk assessment
purposes in line with EU regulatory requirements. It is recognised that this is a very
challenging topic and one where close collaboration with other research organisations
is being sought.

e A thorough re-evaluation of the weighing is necessary because of the changes in the
hazard identification and characterisation methodology.

e Development of a suitable model to assess exposure in occupational settings.
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1. Introduction

Certain chemicals have an intrinsic ability to induce a state of delayed hypersensitivity in
human skin. Chemicals identified with this property are referred to as skin sensitisers. With
sufficient skin exposure, the induction of a state of immunological hypersensitivity can occur.
This constitutes a relevant and important toxicological endpoint, which in humans can be
identified using a diagnostic patch test and is described as contact allergy. Allergic contact
dermatitis (ACD) is the consequence of exposure to a contact allergen exceeding an
individual threshold concentration in a contact allergic person. The induction of skin
sensitisation does not always lead to ACD (Mortz et al., 2013).

Contact allergy to fragrance ingredients is a topic of high interest for consumers, industry and
Regulatory Authorities as expressed for example, through the 2012 SCCS Opinion on
Fragrance Allergens (SCCS, 2012a) and the Technical Guidance of the European Chemicals
Agency (ECHA, 2012). Industry is committed to addressing this issue and to providing
solutions. This requires a broad, multi-stakeholder approach to reduce the burden on the
general population and society of contact allergy and ACD associated with fragrance
substances.

The IDEA project is designed to provide a broadly agreed, science based and transparent
framework for assessing fragrance ingredient sensitisers globally (see Section 6, Appendix
1). Through a series of workshops, international scientists from various sectors (including
leading dermatologists, industry, academic institutions and regulatory/governmental bodies)
are working together to improve the safety assessment process of those fragrance ingredients
that might have allergic potential and thereby to improve consumer protection.

Taking into consideration the constructive criticism of the original QRA methodology as
expressed in the 2008 SCCP opinion (SCCP, 2008), the objective of the IDEA workshops on
QRA has been to re-evaluate the skin sensitisation QRA (QRA1) and its use for risk
management of potential fragrance allergens. To reach this objective, the participants of these
workshops were mandated to review the methodology as used today by the fragrance
industry and identify the areas needing further refinement.

The evolution of QRA as published in 2008 (Api et al., 2008) to the form presented here is

largely the result of the agreed discussions and conclusions from these IDEA workshops
(IDEA, 2013, 2014a, 2014b).

1.1 Scope of QRAZ2 as Described in this Document

The scope of the skin sensitisation QRA as presented here is the evaluation of the risk to
consumers of the induction of contact allergy presented by fragrance ingredients in cosmetics
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and other household consumer products. The original risk assessment methodology (QRAL)
was implemented by IFRA (International Fragrance Association; www.ifraorg.org) into
standards on the first three ingredients in 2006.

While IFRA membership accommodates about 90% (by volume) of the fragrances produced
globally and used in consumer products, there are a number of product types and exposures
to fragrance ingredients that are not under the scope of IFRA and therefore not covered by
the IFRA Standards (e.g. aromatherapy, drugs and topical treatments, massage and spa
therapies, occupational exposure, natural exposure, foods, etc.). Nonetheless it is important
that these are taken into account in order to gauge the overall (aggregate) exposure.

The aim of skin sensitisation QRA is the prevention of induction of contact allergy (primary
prevention). If induction is prevented, elicitation will not occur. QRA is intended to deliver an
output specifically in relation to induction. Elicitation thresholds are likely to be lower
compared to induction thresholds. At present, the relationship between the potency of an
allergen, the induction thresholds, and the ability of the substance to elicit responses has not
been characterised (ECHA, 2012). In part this is due to the fact that elicitation thresholds
depend not only on the intrinsic potency of a sensitiser, but also on the susceptibility of the
exposed individual. This latter aspect being a function not only of potency, but also of the
severity of the induction process (Hostynek and Maibach, 2004; Friedmann, 2007). Typically,
substance-specific elicitation thresholds can only be derived from clinical studies using
volunteers who are sensitised to the substance in question. Many examples of such work
have appeared in the literature (e.g. Fischer et al., 2009) and it has been suggested that the
variation between the thresholds for contact allergens may be rather less than that for
induction (Fischer et al., 2011).

1.2. Induction of Contact Allergy

The immunological mechanisms involved in the induction of contact allergy are well
understood and have been the subject of recent reviews (Martin, 2012; Honda et al., 2013;
McFadden et al., 2013). Similarly, the mechanism associated with development of the
inflammatory response characteristic of the elicitation of allergic contact dermatitis is
described in these reviews. The initial aspects of induction and elicitation are similar, but there
are also important differences. In both phases, a chemical has to come into contact with the
skin, partition into the viable epidermis and once there, be sufficiently reactive (hapten) to
bind covalently with skin protein (reviewed in Divkovic et al., 2005; Basketter et al., 2007). To
act as a hapten, the chemical may be reactive per se or may require abiotic (pre-haptens) or
biotic transformation (pro-haptens) following application to the skin. The same abiotic or
metabolic processes will similarly apply in both phases of the immune response. However,
the details of these processes, in terms of what are the key clinically relevant pre-/pro-haptens
and how they are converted to a hapten, remain largely theoretical (e.g. Smith and Hotchkiss,
2001; Hewitt et al., 2013). Assuming equivalent dosimetry, the non-specific effects necessary
for the development of an adaptive immune/allergic response, e.q. irritancy, release of danger
signals etc., will be the same in both phases (McFadden et al., 2013). Thus, the essential
difference in the two phases is that induction involves the migration of dendritic cells to the
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draining lymph node and the subsequent activation of hapten-specific lymphocytes, whereas
elicitation activates hapten-specific effector and memory T cells at the site of skin contact,
thereby triggering a local inflammatory response. Most importantly, the induction of skin
sensitisation is clearly a threshold-based phenomenon (Kimber et al., 1999; Robinson et al.,
2000).

It is important to recognise that, except in the rare cases of exposure to highly potent
allergens, (e.g. poison ivy, some industrial chemicals) multiple induction exposures (over a
period which may span weeks, months or years) are generally required for the induction of
contact allergy. In contrast, the elicitation of allergic contact dermatitis normally will occur in
response to a single, or just a few, dermal exposures in a suitably sensitised individual.

1.3. Use of QRA2 beyond Current Scope

QRA2 has the potential to be extended to other types of contact allergens and other exposure
scenarios. However, the use of this QRA2 approach for such ingredients (e.g. preservatives,
sunscreens) can only occur once a separate review of all the elements of QRA for each class
of ingredients in consumer products has been completed. In contrast to preservatives,
fragrance ingredients have unique use-level distributions that contribute to the olfactory
appreciation.

Many publications and new data have become available since the Api et al. (2008)
publication. These publications have reduced to some extent the level of uncertainty that
existed beforehand and which required a more cautious approach. As with any risk
assessment methodology, as additional data becomes available from further targeted
research, subsequent review of QRA2 will be required. Therefore, it is appropriate to
remember the methodology as set out below is an important stage in an evolving and adaptive
process.
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2. General Principles of a Human Risk Assessment and its Applicability
to Skin Sensitisation

The quantitative risk assessment methodology outlined in many publications (for instance
WHO, 2004; ECHA, 2012; ECETOC, 2009) is the cornerstone of health-based exposure limits
and used extensively by governmental agencies and industry. Safety assessments for
chemicals that possess the ability to cause sensitisation by contact with skin have traditionally
been conducted using an ad hoc comparative risk assessment technique (Robinson et al.,
1989). Since it is known that the general principles of quantitative risk assessment can also
be applied to induction of skin sensitisation, an alternative and potentially better quantitative
risk assessment approach for skin sensitisation was developed (Robinson et al., 2000) and
described in a series of papers (Farage et al., 2003; Felter et al., 2002; Felter et al., 2003;
Gerberick et al.,, 2001; Griem et al.,, 2003). This Quantitative Risk Assessment (QRA)
methodology was subsequently described for use with fragrance ingredients (Api et al., 2008).
The skin sensitisation QRA approach follows the same four steps outlined above for general
toxicology risk assessment. It is implicit that the conduct of the full skin sensitisation QRA is
necessary only for those ingredients identified as dermal sensitisers.

The different phases of risk assessment (as described in detail in WHO, 2004) are as follows:

- Hazard Identification

This involves the use of experimental data to determine the skin sensitisation potential of the
fragrance ingredient. Historically, this has involved a murine Local Lymph Node Assay (LLNA)
or the use of other assays such as the guinea pig maximization test or Buehler guinea pig
test (Kimber et al., 2003, ECETOC 2003). Moving forward it will rely on the integrated
assessment of data based on a weight of evidence analysis using all available data, including
non-animal test methods.

- Dose-Response Assessment or Hazard Quantification

The dose response for induction of skin sensitisation, from a previously executed LLNA, is
used to identify an EC3 value (Estimated Concentration required to result in a threshold
positive response; i.e. a Stimulation Index = 3). The EC3 value is used define the relative
sensitisation potency. A good correlation between the EC3 and the NOAEL in the Human
Repeat Insult Patch Test (HRIPT) has been established (Gerberick et al., 2001; Basketter et
al., 2005a; Api et al., 2014).

- Exposure Assessment

The amount of fragrance ingredient that remains on the skin under the conditions of product
use in terms of quantity per unit area (e.g. pg/cm?) is assessed. Exposure to the fragrance
ingredient is determined using habits and practice data for consumer product use, human
parameters data, the level of perfume in the finished product and the level of the individual
fragrance ingredients in the perfume.
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- Risk Characterisation

The data from the previous steps are used to determine an acceptable exposure level to a
fragrance ingredient against which the real-life exposure of consumers to that fragrance
ingredient in a specific product type can be compared. The acceptability or unacceptability of
real-life exposures can then be determined.

In developing a methodology for quantitative risk assessment for skin sensitisation of
fragrance ingredients based on the above approach new terms were adopted. “No Expected
Sensitisation Induction Level” (NESIL) and “Sensitisation Assessment Factors” (SAFs)
replaced the terms NOAEL and uncertainty factors, generally used in toxicological risk
assessments. The Acceptable Exposure Level (AEL = NESIL/total SAFs) is equivalent to the
‘reference dose (RfD)’ used in general toxicology. These terms have been adopted to take
into account unique elements of quantitative risk assessment for skin sensitisation and are
described in detail in the sections within this dossier.

The overall skin sensitisation QRAZ2 is presented in Figure 1 and its use in conjunction with
aggregated exposure is shown in Figure 2 and is detailed in the remaining sections of this
report. Finally, the risk characterisation process is explained and some worked examples
given (see Section 2.3.3).

2.1. Hazard Characterisation

Historically, several animal models have been used to determine the potential for a fragrance
ingredient to induce sensitisation. Guinea pig tests (adjuvant and non-adjuvant) were used
for many years to assess the inherent contact sensitisation potential of chemicals. These tests
can assess potency to a certain extent or antigen cross-reactivity of structurally related
chemicals. Later, the murine local lymph node assay (LLNA) was approved by the OECD
(OECD, 2002). This not only determines the potential of an ingredient to induce contact
sensitisation, but also makes further use of these data for assessment of the relative
sensitisation potency. The cut off value of 3 was supported by a detailed retrospective
evaluation (Basketter et al, 1999), which actually demonstrated that the best accuracy was
achieved with a threshold of 3.6. However, the cut off value of 3.0 was retained to ensure that
the decision making contained an element of conservatism.

2.1.1. Derivation of the EC3 Value

The most appropriate method for the routine calculation of EC3 values is by linear
interpolation from the dose response data. This results in similar estimations when compared
to more complex statistical approaches (Basketter et al., 1999). Using linear interpolation, the
EC3 value is calculated by taking two data points on the dose response curve, one
immediately above (a = % concentration, b = Stimulation Index) and one below (c = %
concentration, d = Stimulation Index) the Stimulation Index value of three. Where there is any
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4. Risk Characterization
(from Figure 1A)
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Figure 2: Use of QRA2 with Aggregate Exposure for Skin Sensitisation for Fragrance Ingredients
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Figure 3: A Graphic Demonstration of the EC3 Calculation

suspicion from the weight of other evidence that the substance might not be a true non-
sensitiser, it would be prudent to assume an EC3 value of 100%. The vehicle-treated control
value cannot be used for the latter. The EC3 value is then calculated utilising the following
equation and is illustrated in Figure 3:

EC3 = ¢ + [(3-d)/(b-d)] * (a-C)

Historically, for non-cancer risk assessments based on a threshold, a default 10- fold
uncertainty factor, to take into account toxicokinetic and toxicodynamic differences, has been
used to extrapolate from laboratory animal species to humans. However specific information
on toxicokinetics and/or toxicodynamics can reduce the uncertainty (but are not further
discussed here). When tests are performed using, in silico or in vitro methods or results of
tests on analogous substances are used in read-across, a weight of evidence approach needs
to be developed to derive an indication of potency/hazard class which may require
confirmation by conducting an HRIPT. The approach is somewhat different when using LLNA
data to derive the relative potency of contact sensitisers. Initial use of LLNA data has focused
on adding to the weight of evidence for ranking dermal allergens as to their relative potency.
Much work has been done to correlate the dose-response data obtained in the LLNA with
what is known about potency in humans. The EC3 value has been demonstrated to closely
correlate with the NOAEL from human sensitisation tests designed to confirm lack of
induction, in an extensive chemical dataset that embraces a range of chemistry and skin
sensitising activity. The chemical diversity of this data set includes for example aldehydes,
ketones, aromatic amines, quinones and acrylates (Api, 2008; Api et al., 2009; Basketter et
al., 2000; 2005b; Gerberick et al., 2001; 2001a; 2004; Griem et al., 2003; Schneider and
Akkan, 2004).

After a thorough review of the data, it was agreed at the IDEA workshops that an interspecies
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assessment factor for extrapolation from the LLNA to humans was not needed. Strictly
speaking, the EC3 value is not a true NOAEL in mice; it provides an indication of potency that
correlates very well with the NOAEL in the confirmatory HRIPT. However, given the caution
used to ensure that the selected dose levels avoid the induction of skin sensitisation in
panellists, in most cases these HRIPTs do not determine maximum no effect levels. This
may impact on the quality of the correlation between the LLNA EC3 value and experimental
HRIPT NOAELs. The true maximum HRIPT NOAEL is generally somewhere well above the
dose levels chosen for this confirmatory test and for ethical reasons, is not determined in the
QRA process. The HRIPT according to strict and harmonized criteria (McNamee et al., 20008;
Politano and Api, 2008) is used to confirm the ‘no effect level’ based on the total amount of
material applied to the skin expressed as a dose per unit area (e.g. pg/cm?).

2.2. Dose-Response or Hazard Quantification

2.2.1. No Expected Sensitisation Induction Level (NESIL)

The NESIL is defined as the quantitative threshold exposure level that is considered not to
induce skin sensitisation in humans. A Weight of Evidence (WOE) approach is used to
determine each NESIL. WoE introduces a scientifically more valid means for estimating the
allergenic potency of a substance for its risk assessment than approaches used in the past.
WoE has the advantage, over formerly used risk assessment practices, by specifically
addressing the elements of exposure-based risk assessment that are unique to the induction
of dermal sensitisation while being consistent with the principles of general toxicological risk
assessment. WoE is used increasingly by regulatory authorities both in Europe and in the
USA (where it is commonly called ‘systematic review’). As such, it is a clear improvement
over an earlier risk management strategy used by industry, under which each specific
fragrance ingredient identified as an allergen was limited to the same concentration across
all skin contact product types categorized as either ‘leave-on’ or ‘rinse-off’ (Api et al., 2008).
The determination of the NESIL, expressed as a dose per unit area (e.g. pg/cm?) is explained
in detail by Api et al. (2008) with the scientific rationale to support use of this dose metric
described by Kimber et al. (2008).

Briefly, there are several criteria that can assist in determining the NESIL. All the data that
are available for a chemical should be considered. Quantitative Structure-Activity
Relationship (QSAR) models or in silico models and read-across to data for
structurally/mechanistically related chemicals that are determined to be suitable analogues of
the chemical of interest can be important. An assessment of all the historical animal and
human data is also essential.

For many fragrance raw materials sufficient test data (laboratory animal and human) already
exist to allow estimation of skin sensitisation potential and potency classification. These data
provide information permitting the establishment of a NESIL.

For newly developed ingredients, information to assess potency, (which is an essential

September 30, 2016 21 IDEA Project — Final Report on the QRA2



— IDEA

requirement of the QRA), may need to draw on non-animal experiments. Recently, significant
advances in the use of non-animal test methods in hazard classification of ingredients have
been made. The development of non-animal methodologies to provide information to estimate
potency is an area of extensive ongoing research both within the fragrance industry and other
sectors.

2.2.2. Human Data

Human sensitisation testing is not used in this process to determine hazard, but rather it is
used to confirm the lack of sensitisation in the relevant species at a fixed exposure level that
has been identified as highly unlikely to induce sensitisation.

Human repeat insult patch testing (HRIPT) methodology has a long history of development.
In every method a number of potential induction exposures are followed by a rest period and
then a challenge exposure. Variations exist as to patch type, number of subjects, skin site,
number of induction patches, patch application period, duration and rest period prior to
challenge. In all, enhancement of the skin response after challenge, over that seen during
early induction exposures, has been the criterion by which induction of contact allergy is
measured. Test volunteers are typically healthy adults who are enrolled without restriction as
to sex or ethnicity. The test most typically conducted for confirming the absence of
sensitisation responses under consumer relevant conditions is the HRIPT (McNamee et al.,
2008).

In HRIPTS, the size of the test population is important with regard to interpretation of findings.
The sample size of test subjects must be sufficient so that results are likely to be valid for the
population at large, yet small enough to be logistically feasible to conduct the study. For
ethical reasons, a HRIPT is only conducted to confirm a dose level that is considered on the
basis of solid evidence to be unlikely to cause reactions in the participating volunteers.
Despite running many LLNAs and confirmatory HRIPTs, we are not aware of any false
negative results (i.e. negative in the LLNA and confirmatory HRIPT, but clinical case reports
of positive patch tests). There are certainly materials where there are potency differences
between LLNA and HRIPTs (Api et al, 2014). A number of factors are incorporated in the
protocol to further increase the sensitivity and reliability of the test (e.g. exaggeration through
possible minor skin irritation of a test ingredient and use of occluded patches) (McNamee et
al., 2008).

To eliminate potential variations in methodology, the industry standard protocol (Politano and
Api, 2008) has been adopted as the optimal approach to generate confirmatory human data
for use in QRA.

It is generally agreed that HRIPT should not be conducted for hazard identification. Thus, a
HRIPT is only conducted to confirm a dose level that is considered to be a NOAEL, where
there is adequate data to support that the chosen dose will not result in the induction of skin
sensitisation. A high degree of caution is used to ensure that the dose levels chosen for these
tests will not produce reactions in the panellists. The HRIPT is conducted following Good
Clinical Practices (GCP), with full informed consent and review by an external ethical review
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board. RIFM has conducted 71 HRIPTs since 2005 (the first Standards based on the QRA
were issued in 2006) on over 7,000 volunteers with only 24 reactions (0.3%) which includes
12 reactions with one material. As such the confirmatory HRIPT is used. It is pertinent to note
that the critique by Basketter (2009) related to the testing of formulations and indicated that
probably the only ethical use of the HRIPT was to confirm the NOAEL for a substance. He
concluded that where there is a specific rationale for testing, for example, to substantiate a
no-effect level for a sensitising chemical or to ensure that matrix effects are not making an
unexpected contribution to sensitising potency, then rigorous independent review may
confirm that an HRIPT is ethical and scientifically justifiable. The possibility that sensitisation
may be induced in volunteers dictates that HRIPTs should be conducted rarely and in cases
where the benefits overwhelmingly outweigh the risk.

2.2.3. Examination of the value of QRAL in consumer protection

Api et al. (2010) reviewed clinical data from 2000 to 2007 for three fragrance ingredients —
cinnamal, citral and isoeugenol — to assess the utility of the QRA approach. This assessment
indicated that, had the QRA approach been available at the time IFRA Standards were
originally established for these fragrance ingredients, the clinical data might have shown
lower prevalence rates (i.e. reduced contact allergy). The data thereby provides some support
that the QRA approach should be a useful tool for primary prevention of contact allergy.

Since the Api et al. (2010) publication, additional retrospective clinical data on fragrance
ingredients have been reviewed for the years 2008-2012 from a sponsored survey of the
patch test database at the Contact Allergy Unit, University Hospital Leuven, Belgium and
presented at the IDEA workshops. This limited survey is summarised in Table 1. The survey
focused on the number of positive clinical-patch test reactions to the fragrance ingredients in
Fragrance Mix | and Fragrance Mix Il in the different product types covering the period 2008-
2012. Each year there were approximately 500 patients patch tested and the table provides
the number of confirmed positive patch test reactions to individual fragrance ingredients in
specific product types.

In Table 1, additional time was added for finished products entering the marketplace in
compliance with the IFRA QRA-based Standards and natural clearance of the shelves of
existing non-compliant products. Based on exchange of data with Cosmetics Europe and
manufacturers of finished cosmetic products it can be reasonably assumed that the time
needed to reach the shelf in a store is about 12 to 18 months. This time would, for example,
cover consumer-product testing for safety, stability, consumer acceptance and performance
as well as industrial scale-up and placing on the market. An additional time period to consider
is that of products remaining on the shelf when no longer compliant with the most recent
version of the Standards. The shelf-life of products is variable but the minimum durability
of the majority of cosmetic products may be as long as 36 months. How long a cosmetic
product might remain in the hands of the final consumers cannot be assessed, despite
recommendations on the product package on the life of the product after opening.

The limited study also highlights the importance of continued, active monitoring of clinical
patch-test data for fragrance ingredients. This point was reinforced at the IDEA workshops.
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A prospective study is about to be instigated for the evaluation of the QRA (see Section 3.2.2).

Table 1: Identification of Confirmed Positive Patch Test Reactions to Fragrance
Ingredients in FM | and FM Il from the Patch Test Database (Contact Allergy Unit,

University Hospital Leuven, Belgium)

Standard Potential Total Confirmed Positive Patch Test
Fragrance Ingredient Fragrance Mix (FM)|  Implementation Implementation for Reactions to Product
lorll Completedl Product Shelf Life2| 2008 | 2009 | 2010 | 2011 2012
Amyl cinnamal FM I 2009 2014 0 1 0 1 0
Cinnamyl alcohol FM I 2009 2014 1 0 4* 0 2
Cinnamal FM I 2009 2014 0 0 1 0 1
Geraniol FM I 2009 2014 8 4 4 0 2
Hydroxycitronellal FM I 2009 2014 1 4 2 0 0
Eugenol FM 1 2009 2014 0 0 2 3 0
Isoeugenol FM | 2009 2014 1 0 0 0 0
Evernia prunastri FM I 2011 2016 0 2 2 0 0
Oakmoss absolute
Hydroxyisohexyl-3-
cyclohexene carboxaldehyde FM I 2010%: 20114 2015; 2016 12 12 13 5 5
(HICC) '
Citronellol FM I 2009 2014 1 2 0 2
Coumarin FM 11 2010 2015 0 0 1 1
Farnesol FM 11 2008 2013 1 1 0 1
a-Hexylcinnamal FM I 2009 2014 0 10 5 0 4
Citral FM I 2008 2013 2 0 1 0 9

'Standards were implemented first for new fragrance compounds and then for existing fragrance compounds. The date
reflects when restrictions on all fragrance compounds would have beenimplemented.
This includes 12-18 months to get the “new” products to the store shelves and up to 36 months for the shelf life of the “old”

groducts. How long a cosmetic product in the end might remain in the hands of the final consumers is not possible to assess.
Standard based on QRA.

“Standard incorporating elicitation information
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2.2.4. Weight of Evidence Approach (WoE) for Determining the NESIL for
Fragrance Ingredients

Historical data for determining the sensitisation potential of an ingredient may be of variable
quality and robustness. Therefore, WoE is used, which takes account of all the available data
for the identification of a no-expected sensitisation induction level (NESIL), to form the basis
of an exposure-based quantitative risk assessment process. WoE approach will be reviewed
in the next phase of the IDEA project.

2.2.4.1. Guidelines for Applying a Weight of Evidence Approach (WoE)
to Induction Sensitisation Data on Fragrance Ingredients

A NESIL for the induction of skin sensitisation is determined for fragrance ingredients
following a WoE based approach. The establishment of sound NESILs for the induction of
skin sensitisation is critical to this QRA.

The NESIL can be established using data from “experimental’ animal studies, especially the
murine LLNA, and taking existing (historical) human studies into account. Historical
“experimental”* human data exist for both the HRIPT and Human Maximization Test (HMT).
For ethical reasons, predictive, experimental tests to provide hazard identification for skin
sensitisation are no longer conducted in humans. However, there may be instances where
human volunteer tests, specifically HRIPTs, will be needed to confirm the lack of sensitising
activity of a substance at a previously determined “safe” (i.e. non-sensitising) dose per unit
area.

These guidelines for deriving the NESIL have been developed specifically for fragrance
ingredients. The approach outlined by Api et al. (2008) has been applied to other cosmetic
ingredients (e.g. Ezendam et al., 2013) but in these cases, adequate human confirmatory
data were not available. However, the principles followed in establishing a NESIL may be
applicable to skin sensitisation risk assessment for ingredients other than fragrance
ingredients.

The following section has been developed to provide guidelines for use in establishing
NESILs for fragrance ingredients; however, these are only guidelines. Scientific judgment
must prevail when establishing NESILs for fragrance ingredients.

When deriving a NESIL, expressed as a dose per unit area, there may be cases where the
level derived from a LLNA EC3 value is significantly higher or lower than the level derived

1 The term “experimental” used in this technical dossier in the context of animal testing refers to previously
performed animal sensitisation tests conducted to determine the skin sensitisation potential (hazard). LLNA data
(expressed as EC3 values) are also used to correlate to human potency of dermal allergens. The term
“experimental” used in this technical dossier in the context of human testing refers to human sensitisation tests
conducted to confirm a NOAEL and not to determine hazard.
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from the No Observed Effect Level (NOAEL) obtained in a previously conducted HRIPT or
HMT or from read-across or QSAR data. In these cases, a WoE approach may be helpful in
deriving a scientifically sound NESIL.

WoE guidelines have been developed to assist in resolving discrepancies between data
generated

Guideline 1

From experimental investigations and on the grounds of basic immunological considerations,
the quantity of chemical per unit area of the skin (e.g. pg/cm?) is considered as the most
appropriate “dose metric” for skin sensitisation. This is currently judged the best scientific
approach and is in line with the overwhelming majority of available historical data in both
humans and experimental animals. Thus, NOAELs, LOAELs and EC3 values for sensitising
chemicals will be expressed as dose per unit area in these WoE guidelines and for skin
sensitisation QRA.

Guideline 2

A NOAEL from a well-run HRIPT will be given precedence over NOAELSs from other tests that
were conducted in human volunteers (e.g. HMT, earlier precursors to the HRIPT such as the
Modified Draize Test), regardless of the NOAELs indicated from those other tests. It is
important to evaluate the quality of the studies and to discriminate between the available data.
A well run HRIPT is one which follows the protocol described by Politano and Api (2008) or
which is more severe than this in accordance with the critical factors described by McNamee
et al. (2008).

Guideline 3

Where a Lowest Observed Effect Level (LOAEL; i.e. the lowest dose per unit area which
resulted in sensitisation) from other human tests exists (e.g. HMT), which is lower than the
NOAEL from the HRIPT, it will be considered unless there is some reason to disregard such
a LOAEL. In some instances, the conduct of a confirmatory HRIPT to substantiate a NESIL
may be warranted.

Guideline 4

In the absence of a NOAEL from a HRIPT, a NOAEL from a different predictive human test
(e.g. HMT) can be used to set the NESIL, provided that it is supported by an EC3 value from
an LLNA conducted according to OECD Guideline TG 429 (OECD, 2002).

Guideline 5

Adjuvant tests in animals (GPMT, FCAT, MEST, etc.) and non-adjuvant tests in guinea pigs
(e.g. Buehler, OET, CET) shall not be used as primary sources for defining NESILs in this
context. They may be used to contribute information to determine the potency classification,
according to the guidelines provided in the ECETOC, 2003 Technical report No. 87, and be
incorporated in a WoE approach.
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Guideline 6

When only LLNA data are available (i.e. no historical human data exist), then a confirmatory
HRIPT should be considered. A cautious approach should be used for selection of the dose
level of fragrance ingredient in the conduct of any such confirmatory HRIPTs including
consideration of data on similar ingredients. Under exceptional circumstances (e.g. low
volume of use, low use level) the EC3 value (or weighted average where more than one study
exists; limited to two significant figures), can be used to define a NESIL or a default NESIL
can be applied, based on potency considerations (Gerberick et al., 2001). This requires expert
judgment.

Guideline 7

A NOAEL from a well-run HRIPT will (even if higher) take precedence over all other NOAELs
(including LLNA EC3 values). When there is a significant discrepancy between a HRIPT
NOAEL and a LLNA EC3 value (e.g. around an order of magnitude or more), further
consideration in setting the NESIL will be required. A LLNA EC3 value that exceeds a NOAEL
determined by a HRIPT will not be used to define the NESIL. If the HRIPT NOAEL is the
lowest NOAEL available, it takes precedence in deriving the NESIL. Additional sources of
data such as guinea pig studies, evaluated as described in ECETOC technical report No. 87,
may provide additional evidence for the purposes of establishing a potency classification. In
addition, data elucidating species differences, e.g. studies on metabolism (in the skin), skin
penetration and vehicle effects should be considered.

Guideline 8

Data from diagnostic patch test studies cannot be used directly in a WoE approach for the
determination of NESILs for the induction of contact allergy to fragrance ingredients. These
studies are useful in helping to determine the need for additional data, for example indicating
where current exposures to a fragrance ingredient may be a source of clinically relevant
positive reactions. The absence of relevant positive reactions following testing in dermatology
clinics could be interpreted as evidence that current exposures to the fragrance ingredient are
safe.

2.2.4.2. NESILs for Selected Fragrance Ingredients

Animal (guinea pig and LLNA), human (HMT and HRIPT) and diagnostic patch test data for
a group of 11 fragrance ingredients were collated for the fragrance allergens identified as
the most important under the SCCS Opinion on Fragrance Allergens in Cosmetic Products
(SCCS, 2012a). The guidelines detailed above were applied to all the data and a NESIL was
identified. These NESILs are provided in Table 2.
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LLNA Human Data
weighted Potency 3
Fragrance Ingredient CAS No. mean EC3 NSQIIIEDLT_ NOMAE)I(‘ - LOAEL! Classifi- | WOE NESZ"-
values(ug/cm?) | . . . . (induction) cation? (ng/em?)
[no. studies] (induction) (induction) (ug/em?)
(ng/cm?) (hg/cm?)
p-t-Butyl-a-methylhydro-cinnamic 80-54-6 2372 [6] 4125 NA 29,528 Weak 4100
aldehyde (BMHCA)
Cinnamyl alcohol 104-54-1 5250[1]4 3000 2759 4724 Weak 3000
Cinnamal 104-55-2 262 [23] 591 NA 775 Moderate 590
Citral 5392-40-5 1414 [11] 1400 NA 3876 Weak 1400
Coumarin 91-64-5 >12,500 [2] 3543 5517 8858 Weak 3500
Eugenol 97-53-0 2703 [6] 5906 NA NA Weak 5900
Farnesol 4602-84-0 1200 [2] 2755 NA 68975 Weak 2700
Geraniol 106-24-1 3525 [5] 11,811 NA NA Weak 11,800
Hydroxycitronellal 107-75-5 5612 [9] 5000 NA 5906 Weak 5000
Isoeugenol 97-54-1 498 [18] 250 NA 775 Moderate 250
All data in this Table are available from RIFM.
NOAEL = No Observed Effect Level; HRIPT = Human Repeat Insult Patch Test; MAX = Human Maximisation Test;
LOAEL = Lowest Observed Effect Level; NA = Not Available
'Data derived from HRIPT or Human Maximisation tests.
“Based on animal data using classification defined in ECETOC, Technical Report No. 87,2003.
3WoE NESIL limited to two significant figures.
*EC3 value from one LLNA, not themean.
*LOAEL from human maximisation test, not a human repeated insult patchtest.
2.2.5. Sensitisation Assessment Factors for Fragrance Ingredients
Sensitisation Assessment Factors (SAFs), which are uncertainty factors used in the

guantitative risk assessment process, are supported by published peer-reviewed scientific
data (ECHA, 2012). A detailed explanation of the SAFs originally used in QRAL1 and the
scientific literature used to support the decisions assigning the SAFs was provided in the
paper by Api et al. (2008). Api et al. (2008) provides a summary of QRA2 SAF values. A
review of current data supporting the SAFs was conducted by Basketter and Safford (2015a).

Uncertainty factors are necessary to extrapolate from experimental to real-life exposure
scenarios. The SAFs used for fragrance ingredients are intended to bridge this gap. Of
course, when applying the QRA skin sensitisation methodology for other types of ingredients,
the SAFs may need to be changed depending on details of the experimental conditions
and how close those conditions are to the real-life scenario.

In the 2008 publication the SAFs were defined for certain product types and use conditions.
Product categories were further defined according to similar combinations of SAFs and
exposures that will lead to similar acceptable use levels of a fragrance ingredient. These
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acceptable use levels are used to set industry standards for fragrance allergens.

At the initial multi-stakeholder IDEA workshop, it was considered important to undertake a
comprehensive review of the evidence to support each SAF. In the following sections, the
rationale for the application of a SAF and the numerical values, based on work carried out is
discussed. In keeping with convention, values of 1, 10, and also the half log of 10 and 0.1 are
used; the last two being indicated hereafter as 3 and 0.3 for the sake of brevity. The authors
of this report recognise that certain elements of quantitative risk assessment are a matter of
judgement. Accordingly, where numerical safety factors are multiplied together, the final
values are always rounded to the nearest value in the sequence 1, 3, 10, 30, 100 and so forth,
for simplicity and to avoid the illusion of excessive precision.

2.25.1. Inter-Individual Variability

As indicated above, a confirmatory HRIPT is a major contributor to the WoE for quantifying
the NESIL. This test is carried out on 100 or more healthy volunteers of both sexes and
spanning a wide range of ages (18-70). Therefore, the result of the HRIPT and, thus, also the
NESIL already implicitly covers a good deal of the variability between individuals.
However, these are healthy volunteers that do not “exhibit any physical or dermatological
condition which would preclude application of the test articles” (Politano and Api, 2008).
Therefore, an additional SAF value may be needed. The uncertainty factor or SAF for inter-
individual variability, allows for possible variations in the sensitivity of individuals within the
human population compared to this small sample of subjects in the HRIPT (Basketter
and Safford, 2015a). From general toxicology it is known that for various reasons there can
be large differences between individuals in response to a chemical. In fact, “some individuals
readily become allergic to many chemicals, and others remain clinically tolerant of everything
that they come into contact with” (Friedmann et al., 2015). There is infinite variability. These
factors include genetic effects, sensitive subpopulations, existing disease states, age, sex
and ethnicity. While all of these parameters are potentially important, some have more
influence than others with respect to the endpoint of skin sensitisation. For example, genetic
effects, sensitive subpopulations (including polysensitised individuals) and inherent skin
condition are more influential than age, sex, ethnicity and most pre-existing disease states
(Basketter and Safford, 2015a; Api et al., 2008; Felter et al., 2002; Robinson, 1999). There
is little evidence to suggest that subjects with diseased skin (e.g. atopic eczema, psoriasis)
have more intrinsic sensitivity to skin sensitisers.

The conclusion from the IDEA Workshops is that to account for differences in sensitivity of
individuals within the human population, not accommodated in the NESIL, a SAF of 10 should
be applied. (Note: Uncertainty relating to skin state — e.g. presence of irritant dermatitis — is
addressed in the section on skin condition 2.2.5.5).

2.2.5.2. Products
The consumer can be exposed to fragrance ingredients in many different product forms (e.g.
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lotion, shower gel, eau de toilette). These product formulations are of varying complexity
ranging from aqueous media, simple ethanolic media to multi-phase creams. Under the
experimental conditions of a confirmatory HRIPT, exposure to the fragrance ingredient is
typically in a simple vehicle (ethanol, diethyl phthalate (DEP)). In addition, some of the
consumer product formulations may contain ingredients that are irritants (e.g. in depilatories)
or enhance penetration. It is noted however that new and previously overlooked data indicate
that enhancement of penetration through the epidermis does not necessarily enhance
sensitisation. This is reviewed by Basketter and Safford (2015a).

The product SAF should take into consideration the role of vehicle or matrix — predicted effect
of product formulation versus the experimental conditions. Experimental evidence suggests
that the matrix in which the sensitiser is presented to the skin may influence the degree of
sensitisation (Basketter and Safford, 2015a). In considering the appropriate Matrix SAF it
must be remembered that the most common solvents used in the HRIPTs for fragrance
ingredients are DEP/ethanol. These solvents are considered to be optimal for the induction
of sensitisation in an experimental situation (Lalko et al., 2004). That said, the experimental
data in both animals and humans which supports this is, at best, limited. Thus, for products
based on these or similar solvents, a factor of 1 is considered appropriate to account for the
matrix. For aqueous based products, (although it is considered possible that the sensitisation
potential will be reduced based on observations in the LLNA), it is proposed to maintain a
factor of 1 for these products since they are rarely purely aqueous, and will contain other
ingredients such as surfactants, that help the product wet the skin.

For solid matrices such as talc or residues on clothing, it is considered that the allergen
itself would migrate from the solid substrate to sweat and sebum on the skin. It would then
become the matrix from which skin penetration occurs. Given the oily nature of sebum it is
proposed to use a factor of 1 for such exposures. A significant factor in the induction of
sensitisation is the rate at which the allergen migrates into the sweat/sebum and this should
be appropriately factored into the exposure calculation.

It was agreed at the IDEA Workshops that a SAF of either 0.3 or 1 or 3 could be used on a
case by case basis (e.g. 0.3 (inert objects with no direct contact, e.g. candles or detergent
pods or no vehicle/matrix) or 1 (most products) or 3 (penetration enhancers greater than
anticipated from the experimental condition).

2.2.5.3. Occlusion

Occlusion of the skin (covering the area of application with a dressing) results in multiple
effects, including increases in the hydration of the stratum corneum, skin temperature,
microbial count, pH, and dermal irritation. The increase in hydration state, in particular, has
been associated with increased dermal penetration. Although occlusion does not increase
the absorption of all chemicals, the relative effect of occlusion is likely to be dependent on
the lipophilicity of the chemical (Zhai and Maibach, 2001). The standard test conditions of
the HRIPT used to confirm the NESIL employ a series of 24-hour exposures under full
occlusion (Politano and Api, 2008). Typically, exposure to fragrance ingredients in consumer
products involves a considerably lower degree and duration of occlusion than this.
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Experimental data indicate that the sensitisation potential from partially occluded or non-
occluded exposures may be lower than from full occlusion (Basketter and Safford, 2015a).

However, as a conservative approach the worst case experimental conditions (full occlusion)
were applied to all exposure situations and no correction (e.g. use of SAF smaller than 1) is
introduced for non-occluded exposures/skin site.

2.2.5.4. Frequency/Duration

With regard to the period/frequency of exposure, it is likely that many products will be used
on a daily basis over extended periods of time (months, years). The experimental data from
an HRIPT involves nine 24-hour exposures over a three-week period, and it has been
guestioned whether this is a valid simulation of for longer term use (Basketter and Safford,
2015a). There is limited experimental evidence to show that sensitisation may be increased
when the normal dosing regimens of predictive tests are extended over longer periods.

It was agreed at the IDEA Workshops that frequency/duration SAF of 3 is sufficient.

2.2.5.5. Skin condition

There is little evidence from the scientific literature that particular skin areas of the body are
inherently more prone to the induction of skin sensitisation than others (Basketter and Safford,
2015a). However, the presence of compromised/inflamed skin may have an effect. The
HRIPT is conducted on non-inflamed and intact skin, whilst consumers in the population at
large may have compromised/inflamed skin due to a number of factors. In addition, there is
little evidence that compromising the skin barrier by physical or chemical means increases
the potential for the induction of sensitisation. However, the generation of inflammation in
skin, particularly from contact with irritant chemicals (such as sodium lauryl sulfate or skin
with active irritant contact dermatitis), may increase sensitivity to skin sensitisers (Basketter
and Safford, 2015a). It is recognized that certain skin sites are more prone to inflammation
than others, and that the SAFs may therefore vary between sites.

A SAF of 1, 3 or 10 should be assigned based on the susceptibility of the skin site to
inflammation. Table 3 details SAFs used for each skin site, and Table 4 provides the rationale
for applying skin condition SAFs to various products.

2.2.5.6. Defining SAF Numbers

The total SAF is calculated by multiplying the factors assigned to account for inter-individual
variability, product effects, frequency of exposure and skin condition SAFs (see Table 5
for a summary of the SAFs based on the current proposals). As in other areas of
toxicology, for each substance, careful consideration should be given to the
appropriateness of applying a particular uncertainty factor (SAF).
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Table 6 details the values assigned to each of the components of the total SAF for fragrance
ingredients in a range of product types. These SAFs are specific for fragrance ingredients.
SAFs for other categories of cosmetic ingredients may vary from these, based on the
considerations discussed above.

2.2.5.7.

Reviewed

Rationale to Define the Scope of Consumer Product Types

The application of the QRA for fragrance ingredients required the identification of a range of
product types. The list of product types is given in Table 6, Column 1. The list of product
types is not intended to be exhaustive; it covers only the product types used in the
aggregate exposure case studies.

Table 3: Summary of Skin Condition SAFs based on Body Site

Body Site Additional definition for this study .0 %%r::d'tlon
Scalp 1
Eace Does not include: Eyes, Lips, Mouth, Behind Ears 3+*
Peri-ocular The eyelid and surrounding skin. 3+*
LipS xk
Intraoral “Buccal” / “Inside Cheek”; Does not include: Lips 3+
Neck Does not include: Behind Ears 3+*
Behind Ears 1
Chest Does not include: Axillae, Abdomen 1
Abdomen 1
Back Does not include: Axillae 1
Axillae 10
Arms Does include: Shoulder, Forearm, Upper arm; 1

Does not include: Wrists, Hands, Palms, Axillae
Wrists 3
Back of hand Does not include: Palms, Wrists 3+*
Palms 3
Ano-genital 10
Leds Does include: Buttocks, Thighs, Calves; ek
9 Does not include: Feet
Feet 3

*In order to conduct the risk assessment considering aggregate exposure (see 0 and Appendix 4), the Skin Condition
SAFs are aligned with the list of application sites from survey data.

**Note: for practical purposes the number 3 approximates 3.16 or the half log of 10.
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Table 4: Rationale for Skin Condition SAF

Product Type

Rationale for Skin Condition SAF

Deodorants & Antiperspirants of all types including
fragranced body sprays

The SAF is 10 as these products are applied to the axillae where the skin is
easily irritated due to a combination of factors including the unique
environment of the axillae (humid, oil rich sebum production and site for
perspiration). There may also be acute transient irritation due to product
application or mechanical irritation. Shaving may produce an acute transient
response.

Hydroalcoholic Products (eau de toilette, parfum
etc.)

The area is the neck, wrists, antecubital fossa. Irritation from shaving may
produce an acute transient response. Products are not expected to be irritant
and no additional contribution to skin condition is expected from product
irritation

Eye Products (Includes: eye shadow, mascara,
eyeliner, eye make-up)

The SAF is 3* because product is applied to the peri-ocular site and face.
Products are not expected to be irritant and no additional contribution to skin
condition is expected from product irritation

Body Creams, lotions

The SAF is 10 because the area is the entire body which may include areas

of inflamed skin, i.e.: intimate regions and axillae. Products are not expected
to be irritant and no additional contribution to skin condition is expected from

product irritation

Hand cream

The SAF is 3* because the product is applied to the hands. Products are not
expected to be irritant and no additional contribution to skin condition is
expected from product irritation

Facial Cream (Moisturizing)/Facial Balm

The SAF of 3* has been attributed because the product is applied to the face.
Products are not expected to be irritant and no additional contribution to skin
condition is expected from product irritation

Women's Make up (Foundation)

SAF is 3* because the product is applied to the face. Products are not
expected to be irritant and no additional contribution to skin condition is
expected from product irritation

Make-up remover

SAF is 3* because the product may be applied to eyelids (peri-ocular region)
and face. Products are not expected to be irritant and no additional
contribution to skin condition is expected from product irritation

Lip Products

A SAF of 3* is applied because the site is applied to the lips (highly vascular
and there is exposure to mucous membranes and possible exposure to dry
or chapped lips). Products are not expected to be irritant and no additional
contribution to skin condition is expected from product irritation

Hair styling aids (mousse, gels, leave in
conditioners)

The SAF is 3* because when the product is applied to the hair there will also
be exposure to the scalp and the palms of the hands. Products are not
expected to be irritant and no additional contribution to skin condition is
expected from product irritation

The SAF is 1 because it is applied to the scalp. Products are not expected to

Hair sprays be irritant and no additional contribution to skin condition is expected from
product irritation
The SAF is 10 because the product is applied to the head (hair) and scalp
Shampoo with the hands and may also be used over the entire body as a shower gel.

Products are not expected to be irritant and no additional contribution to skin
condition is expected from product irritation

Body wash/shower gels

The SAF is 10 because product may be used all over the body including
intimate regions and axillae. Products are not expected to be irritant and no
additional contribution to skin condition is expected from product irritation

Conditioner (rinse-off)

SAF is 3* because the product is applied to the head (hair) and scalp with the
hands. Products are not expected to be irritant and no additional
contribution to skin condition is expected from product irritation

Bar soap

The SAF is 10 because product may be used all over the body including the
axillae and intimate regions. Products are not expected to be irritant and no
additional contribution to skin condition is expected from product irritation
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Product Type

Rationale for Skin Condition SAF

Liquid soap

The SAF is 3* because product may be used on the hands and face.
Products are not expected to be irritant and no additional contribution to skin
condition is expected from product irritation

Face washes, gels, scrubs

The SAF of 3* has been attributed because the product is applied to the face.
Products are not expected to be irritant and no additional contribution to skin
condition is expected from product irritation

Bath gels, foams, mousses

The SAF is 10 because product may be used all over the body including
intimate body regions and the axillae. Products are not expected to be irritant
and no additional contribution to skin condition is expected from product
irritation

The SAF is a 3*. The sites are the lips and mouth. Products are not

Toothpaste expected to be irritant and no additional contribution to skin condition is
expected from product irritation
The SAF is a 3*. The sites are the lips and mouth. Products are not
Mouthwash expected to be irritant and no additional contribution to skin condition is

expected from product irritation

*Note: for practical purposes the number 3 approximates 3.16 or the half log of 10.

Table 5: Summary of SAF Values

Factor Consideration

C