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Memorandum
To: Expert Panel for Cosmetic Ingredient Safety Members and Liaisons
From: Jingiu Zhu, PhD, DABT, ERT, CIR Toxicologist
Date: November 10, 2021
Subject: Draft Revised Respiratory Exposure to Cosmetic Ingredients Resource Document

Enclosed is an updated draft of the CIR Resource Document — Respiratory Exposure to Cosmetic Ingredients
(report_InhalationDocument_122021), as well as the transcripts of the discussion at the previous Panel meetings
(transcripts_InhalationDocument 122021). The Panel last approved this document at the September 2019 meeting. It has now
been revised to address the comments received on exposure to airborne particles releasing from propellant gas sprays and
cosmetic airbrush makeup system. Further, some new data regarding the aerosol inhalation exposure and deposited doses from
various types of nanotechnology-enabled cosmetic products including airbrush makeup foundation, have been identified since the
September 2019 meeting. The revisions, as well as additional data, are highlighted in yellow for the Panel’s consideration.

In the letter dated September 9, 2021, Women’s Voices for the Earth (WVE) commented on the data source of particle size
distributions of sprays that had been incorporated into the CIR respiratory resource document. WVE further raised concerns with
regard to document citations as well as inhalation exposure to constituent metal nanoparticles during the use of airbrush makeup
devices. Per the Panel’s request, annotations have been added to WVE’s memo to clarify each reference discussed in their
comments. The annotated WVE memo is identified as WVEcomments- annotated _ InhalationDocument_ 122021 in the package
and the annotations are highlighted in yellow therein.

At the December 2020 meeting, the Panel was made aware that cosmetic ingredients, such as Dimethicone and Silicates, are used
in cosmetic products that may be applied via airbrush system; e.g., liquid powder cosmetics are specially designed to be dispersed
through low pressure aerosol technologies. The Panel noted experimental evidence characterizing aerosol properties of four
aerosolized nano-enabled cosmetics suggests that a fraction of airborne particles/agglomerates resulting from airbrush makeup
application are within the respirable range, although the particle size distribution data were not shown based on the ingredients
(i.e., it is still not clear whether specific cosmetic ingredients (e.g., Methicone or Dimethicone) are in the nano-form during
airbrush applications). Further physicochemical analysis demonstrated that both the original products and collected aerosols
contained micron-sized particles decorated with metal-oxide nanoparticle, such as TiO, and Fe,Os. The Panel thus considered
currently available data indicate that usage of nano-enabled cosmetics, such as airbrush makeup foundation, can cause aerosol/
nanoparticle respiratory exposures and may pose public health risks.

At the September 2021 meeting, the Panel further discussed the particle size distribution of diverse aerosol sprays, with specific
focus on propellant driven sprays and cosmetic airbrush devices. As more nano-enabled cosmetics are being formulated and
released into the market, inhalation safety concerns are raised, considering prolonged duration of nanomaterial exposures in
sprayable applications. Accordingly, the Panel recommended updating this Resource Document to incorporate new data on
characterization of deposited dose of inhalable aerosols released from relevant sprays that might be formulated with cosmetic
ingredients.

The Panel should review the revisions and determine whether, the attached draft of CIR Resource Document — Respiratory
Exposure to Cosmetic Ingredients has addressed their concerns with regard to particle size distribution and inhalation exposure
parameters of spray applications that involve respirable fractions, as well as the specific considerations when accessing safety for
ingredients that might be used in the product categories of propellant driven sprays and airbrush makeup devices. If not, the Panel
should determine how, and to what extent, the Document should be revised further.
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WOMEN'’S VOICES
FOR THE EARTH

OUR HEALTH. OUR FUTURE. TOXIC FREE.

By email: cirinfo@cir-safety.org
September 9, 2021
To: Cosmetic Ingredient Review Expert Panel Members and Liaisons,

| am writing on behalf of Women's Voices for the Earth to provide comments on the Methicones and
Silicates safety assessments.

In both the Safety Assessment for Methicones and the Safety Assessment for Silicates, a draft conclusion
has been made that the data is “safe in cosmetics in the present practices and concentrations of use”,
but “insufficient to make a determination of safety for the utilization of these ingredients with airbrush
use”. This appears based on discussions at previous meetings by CIR panel members that the new paper
indicating that significant proportions of airbrush particle sizes are respirable did not constitute enough
to be considered “sufficientdata”.  This is in contrast to the CIR’s often-used claim that 95-99% of
particles from cosmetic sprays are not respirable, for which the CIR assumes there is sufficient data.

In reviewing the available data, it appears however, that there is actually an equivalent amount of data
on the particle size distributions from cosmetic pump sprays and cosmetic aerosol sprays, as there is on
particle sizes from cosmetic airbrush sprays.

Specifically, the CIR’s respiratory exposures document (boilerplate) states:

“The CIR Expert Panel noted that, in practice, 95% to 99 % of the droplets/particles released from
cosmetic sprays have aerodynamic equivalent diameters greater than 10 um.”

The data cited in this document to back up this statement include the following four citations:

CIR staff annotation: The above statement WVE cited is NOT exactly what appears in CIR Respiratory
Exposure Resource Document (the Document). The original version is shown as the following:

“The CIR Expert Panel has previously noted that in practice, 95% to 99% of the droplets/particles released
from cosmetic pump and propellant hair sprays have aerodynamic equivalent diameters greater than 10
um. While a larger fraction of respirable particles would release from propellant deodorant sprays, the
realistic consumer exposure is generally many times lower compared to the amount calculated with the in
silico models.” (see page 5 at https://www.cir-safety.org/sites/default/files/RespiratoryExposure%20-
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%20Zhu%20-%202019.pdf)

Thus, the statement in the Document intends to distinguish pump, propellant hair sprays with propellant
deodorant sprays, and clearly indicates more particles in the respirable size range (a larger fraction of
respirable particles) would release during usage of propellant deodorant sprays. Given new data regarding
particle size distribution of aerosolized nano-enabled consumer products, e.g., airbrush makeup foundation,
have been incorporated into the revised Document, such statement has been removed and additional
caveat language has been added.

Citation 1. Rothe H, Fautz R, Gerber E, et al. Special aspects of cosmetic spray safety evaluations:
Principles on inhalation risk assessment. Toxicol Lett. 2011;205(2):97-104.

Citation 10. Rothe H. Special aspects of cosmetic spray safety evaluation. 2011. Unpublished
information presented to the 26 September CIR Expert Panel. Washington D.C. .

Citation 17: Bremmer HJ, Prud'homme de Lodder LCH, van Engelen JGM. Cosmetics Fact Sheet: To

assess the risks for the consumer; Updated version for ConsExpo 4. Bilthoven, Netherlands 2006 2006.
RIVM 320104001/2006. http://www.rivm.nl/bibliotheek/rapporten/320104001.pdf.Accessed 8/24/2011.
Pages 1-77.

Citation 23: Delmaar JE, Bremmer HJ. The ConsExpo Spray Model. 2009 2009. RIVM 320104005/2009.
http://www.rivm.nl/bibliotheek/rapporten/320104005.pdf

However, if you examine these four citations, they all make claims about cosmetic particle size
distributions which are sourced originally from the same single study:

“Tuinman, I.L., (2004) Aerosols from spray cans and trigger sprays. Particle size distributions and
spreading in a closed environment. TNO-report: PML2004-C106.”

Specifically:

Citation 1 is a paper by Rothe which discusses principles of inhalation risk assessment. With respect to
particle size distribution data it states on page 3,

“Typically, propellant gas sprays may produce proportionate respirable particles or droplets <10um
particle size (Bremmer et al., 2006a; Eickmann, 2007a), whereas pump sprays emit larger droplets in a
non-respirable range >10 um particle size.”

The “Bremmer et al. 2006a” citation refers to the same report as CIR’s citation 23.

CIR staff annotation: Citation 1 is an important review paper that compiles common principles for inhalation
risk assessment of cosmetic spray. It also covers some particle size data from previous studies.

Eickmann, 2007a is not a paper in English and thus not cited by CIR Respiratory Exposure Resource
Document.

WVE claims herein “The ‘Bremmer et al. 2006a’ citation refers to the same report as CIR’s citation 23.”, which
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is NOT correct.

CIR’s citation 23 refers to “23. Delmaar JE, Bremmer HJ. The ConsExpo Spray Model. 2009. RIVM
320104005/2009. http.://www.rivm.nl/bibliotheek/rapporten/320104005.pdf.” (see page 9 at
https://www.cir-safety.org/sites/default/files/RespiratoryExposure%20-%20Zhu%20-%202019.pdf), while
“Bremmer et al., 2006a” refers to the following document:

Bremmer, H.J., Pru”id homme de Lodder, L.C.H., van Engelen, J.G.M., 2006a.Cosmetics Fact Sheet to assess
the risk for the consumer. Updated version for ConsExpo 4.
RIVM report 320104001/2006, http://www.rivm.nl/bibliotheek/rapporten/320104001.pdf. ”

To be clear, “Bremmer et al., 2006a” is a RIVM (Netherlands National Institute for Public Health and the
Environment) report published in 2006, which covers some particle size data of various types of sprays,
including the data on deodorant sprays that was provided by “Tuinman, I.L., (2004) Aerosols from spray cans
and trigger sprays. Particle size distributions and spreading in a closed environment. TNO-report: PML2004-
C106.”, as mentioned by WVE. While CIR’s citation 23 refers to a different RIVM report (published in 2009),
which introduced the ConsExpo spray model that can be used to estimate the human exposure resulting
from the use of propellant sprays and trigger sprays. In addition to Tuinman, I.L., (2004), CIR’s citation 23
covers additional data regarding the mass generation rates and particle size distributions of spray cans and
trigger sprays, which were provided by the following report:

Tuinman, I.L. (2007). Particle size distributions of aerosols from spray cans and trigger sprays. TNO report
august 2007.

Such data are combined with the dataset from Tuinman, I.L., (2004) and used to derive new default values
for the ConsExpo Spray Model. As discussed in New Default Values for the Spray Model (RIVM, March 2010;
at https://www.rivm.nl/sites/default/files/2018-11/New defaults for the spray model.pdf), “all
deodorants, of which particle size distributions were measured (Tuinman, I.L. 2004; Tuinman, I.L. 2007),
were grouped together; every size of the particle size distribution was regarded as a statistical sample of the
‘new default’ deodorant particle distribution.” That is, CIR’s citation 23 covers particle size data of
deodorant sprays not only from Tuinman, I.L. 2004, but also Tuinman, I.L. 2007.

Actually, the citation “Bremmer et al. 2006a” refers to another RIVM report as CIR’s citation 17.

Citation 10 refers to a presentation given to the CIR by the author (Rothe) of Citation 1 in the same year
that Citation 1 was published. | think it’s safe to assume the presentation was based on the paper that
was published that year — which, as noted above, was based on Citation 23.

CIR staff annotation: WVE’s assumption is NOT correct. Dr. Helga Rothe gave a presentation at the
September 2011 Panel meeting, namely Special Aspects of Cosmetic Spray Safety Evaluation.

Slides of this presentation are available at: https://www.cir-
safety.org/sites/default/files/aerosols w_tabs.pdf

Transcripts of this presentation are available at: https://www.cir-safety.org/sites/default/files/092611-
CIR.pdf
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When comparing the records of the presentation with Citation 1 of the Document, we may find that the
presentation was NOT based on the paper that Dr. Helga Rothe published in 2011. Specifically, Dr. Rothe
presented additional data to the Panel at the September 2011 meeting with regard to the particle size
distribution of pump spray and aerosol spray (propellant); however, such data were not included and
discussed in her 2011 paper. As indicated in the presentation, these data sourced from FEA Guide on
Particle Size Measurement from aerosol products, which can be accessed

at https://www.aerosol.org/publications-news/publications/guidance/.

The key particle size data presented in Dr. Rothe’s 2011 presentation are shown below:
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From FEA Guide on Particle Size Measurement from aeroscl products

When showing this slide, Dr. Rothe said: “So when we think about the particle size which is then inhaled, we
use for these assumptions here the measurement by the point of expulsion. That means the real particle size
distribution pattern which comes out of the can at a distance of about 10 to 20 centimeters. You see here
the numbers for pump spray and a aerosol spray, and what you can see here, the red line is the 10
micrometers and the 100 micrometers is the green line. And the mean distribution of a pump spray is larger
-- it depends really from product to product. It's always in the range between 60 and 80 | would say in the
mean. The aerosol spray is a little bit smaller. It depends also again from product to product and for the
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hairsprays it's usually around 30, 40, 50, 25, something in this range. But the important point here is the
particle size, which is below 10 microns. And you can see for the pump spray it's really below one percent.
It's really extremely small but you still see some of it. For an aerosol spray it's also very, very small. It's
usually in the range of two percent, one percent, two and a half percent. It's always small but | would say
never above five percent. So nothing | have ever seen is above five percent but | wouldn't exclude that
there is sometimes something.”(see page 20 — 21, at https://www.cir-safety.org/sites/default/files/092611-
CIR.pdf)

SIMULATED USE STUDY OUTPUT
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When showing this slide, Dr. Rothe said: “So another option is the simulated use studies to do a
measurement in the breathing zone...The output you get here is the respirable dose and the inhalable dose,
but as | said at the beginning, all the different kinds of measurements, the different methods, have
advantages and disadvantages and have their limitations here. So, you see here the outcome of such a
study and don't get confused here. The scale on the X-axis is going only to 20 microns, so it's not really the
whole distribution pattern. So, when you remember what | showed you at the beginning, the distribution
pattern which was going up to 150 microns, you see here only the very, very small portion which is below
20 microns. So that's important to note. And also, when you look at the Y-axis, so you have here an ADPO
aerosol on the left hand side and a pump hairspray on the right hand side, but the scale is more than one
magnitude of order lower for the pump spray. So, but what you can measure here is not the percentage of
mass volume, so the particle size distribution. What you measure here is really the particle number or the
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particle mass in (inaudible) cubic centimeter. And what you can see here is that the particle number by
itself is extremely low in all -- in both cases. And 16 depending on the chemical you are looking to, then the
particle mass is showing a peak.”(see page 21 — 23, at https://www.cir-safety.org/sites/default/files/092611-
CIR.pdf)

Citation 17 is a fact sheet written by RIVM, (The National Institute for Public Health andthe
Environment in the Netherlands) which reports on particle size distribution on three samples of an
aerosol hair spray and three samples of aerosol deodorant spray. The data in the fact sheet is
referenced as coming from

“Tuinman, I.L., (2004) Aerosols from spray cans and trigger sprays. Particle size distributions and

spreading in a closed environment. TNO-report: PML2004-C106.”

Citation 23 is a more lengthy report written by RIVM which both reports and displays the same hair
spray and aerosol deodorant spray data mentioned in the fact sheet (Citation 17) and again cites the
data as “described in detail in Tuinman (2004)”.
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The particle size distribution data from Tuinman (2004), as displayed in Citation 23 is the following:
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Figure 1a-h: Experimental particle size distributions for consumer products in spray cans and trigger sprays
grouped according to product category, use category and container type (spray can or trigger spray).
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Note that the scale of these particle size distribution graphs is in microns. One can see that for the three
hairspray samples, the bulk of the curve represents particles larger than 10 microns. But forthe
deodorant sprays, about half of the curve falls below the 10 micron particle size.

To repeat, all of the data cited in the CIR’s respiratory exposures document (with respect to cosmetic
spray particle size) are sourced from this data from this single paper.

CIR staff annotation: As described above, CIR’s citation 17 refers to “Bremmer et al. 2006a”, which
provided part of the particle size data of deodorant sprays, while more data were covered in CIR’s
citation 23, i.e., the final spray parameters of deodorants applied in the ConsExpo Spray Model
analysis, including measured particle size distributions as well as mass generation rates of deodorant
sprays, are the combination of the original dataset (Tuinman, I.L., 2004) with the data obtained from
Tuinman, I.L., 2007. More discussion on the data source and their applications can be found in a RIVM
document, titled New Default Values for the Spray Model (RIVM, March 2010; at
https://www.rivm.nl/sites/default/files/2018-11/New_defaults for the spray model.pdf).

What’s more, particle/droplet size data were also provided by industry survey, e.g., the following data
have already been included in the previous version of the Document:

“Propellant deodorant/antiperspirant sprays have consistently smaller median particle/droplet size
than propellant hair sprays. The mean (SD) values of Dv90, Dv50 and Dv10 of droplets/particles
released from propellant deodorant/antiperspirant sprays are 4.1 (2.6), 23 (33.2), and 35.3 (7.6) um,
respectively. In addition, the percentage of respirable particles/droplets (% < 10 um) is 3.24 + 4.48 and
26.6 + 13.4 (mean * SD) for propellant hair sprays and deodorant/antiperspirant sprays, respectively. ”
(see page 4 at https://www.cir-safety.org/sites/default/files/RespiratoryExposure%20-%20Zhu%20-

%202019.pdf)

In sum, considering additional data regarding particle properties of diverse sprayers were provided by
Tuinman, I.L., 2007 report, by industry survey, as well as by Dr. Rothe’s 2011 presentation (supporting
data came from FEA Guide on Particle Size Measurement from aerosol products), WVE's judgement
that “data cited in the CIR’s respiratory exposures document are sourced from this data from this single
paper” is NOT right.

To contrast, there is the Pearce (2019) paper, previously submitted to the CIR, which reported data on
cosmetic airbrush spray particle size distribution.

Pearce K, Goldsmith WT, Greenwald R, Yang C, Mainelis G, Wright C. Characterization of an aerosol
generation system to assess inhalation risks of aerosolized nano-enabled consumer products. Inhal
Toxicol. 2019 Aug-Aug;31(9-10):357-367. doi: 10.1080/08958378.2019.1685613.

| have copied here the particle size distribution data presentations from this paper as well.

Particle size distribution cosmetic airbrushes from Pearce (2019)
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Figure 2. Mean size distribution of aerosols generated by the investigated original products as determined by a scanning mobility particle sizer (SMPS) and an
optical particle sizer (OPS) over 20 minutes using the 10 mg/m® target level. Panel A displays the size distribution by number and Panel B displays the size distribu-
tion by mass.

Based on this side-by-side comparison, | do not understand why the Expert Panel claims thatthe
information on particle size distribution for airbrush technology is insufficient, while the information on
particle size distribution for other cosmetic sprays is sufficient.

CIR staff annotation: The Panel last reviewed the Respiratory Exposure Resource Document at the
September 2019 meeting, while the Pearce 2019 paper was published after October 2019.

In addition, the following Pearce 2020 paper has been identified by CIR staff:

Pearce KM, Okon I, Watson-Wright C. Induction of Oxidative DNA Damage and Epithelial Mesenchymal
Transitions in Small Airway Epithelial Cells Exposed to Cosmetic Aerosols. Toxicol Sci. 2020;177(1):248-
262.

In this paper, aerosol monitoring data generated from Pearce 2019 study were further utilized to
determine potential inhaled dose in human lungs as well as in vitro concentrations for epithelial cell
treatment, using multiple path particle dosimetry (MMPD) model. That is, both Pearce 2019 and 2020
papers are based on the same set of particle size measurements, i.e., the aerosol properties of four
airbrush makeup products, including a light and dark shade of foundation from each expensive or
inexpensive cosmetic line respectively, have been examined during simulated realistic airbrush makeup
application utilizing a fully automated aerosol generation system. Data presented in these two papers
suggested that a fraction of airborne particles/agglomerates resulting from airbrush delivery are respirable
(i.e., the majority of particles with diameters < 100 nm, and the majority of the collected aerosols
contained agglomerates sized < 2 um), and all of the four investigated airbrush makeup products may have
similar size distributions. What’s more, Pearce 2020 paper revealed that collected aerosols during airbrush
application can induce oxidative DNA damage and epithelial mesenchymal transition in vitro (within
human small airway epithelial cells).
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These “newly” identified data have been incorporated into the next iteration of CIR Respiratory Exposure
Resource Document, which is about to be reviewed at the coming December 2021 Panel meeting. Safety
concerns as well as relevant regulatory issues regarding inhalation exposure to nanosized metal oxide
during the use of airbrush makeup devices, such as TiO, and Fe;0s, have been discussed therein.

Meanwhile, it is worthy to note that neither Methicones nor Silicates were examined or discussed in both
Pearce 2019 and 2020 papers. The safety concerns raised by these two studies are mainly related to the
incorporated metal nanoparticles in the original airbrush makeup products, which are now found can

be emitted into the consumer breathing zone during the airbrush applications.

In addition, it is necessary to point out that, in both Pearce 2019 and 2020 papers, aerosols were monitored
using both a scanning mobility particle sizer (SMPS), that measured particle size distributions between ~ 10 —
435 nm, and an optical particle sizer (OPS), that measured size distributions between 0.3 = 10 pm. In
comparison, Dr. Rothe indicated in her 2011 presentation (second slide from her presentation as shown
above) that “The scale on the X-axis is going only to 20 microns, so it's not really the whole distribution
pattern. So, when you remember what | showed you at the beginning, the distribution pattern which was
going up to 150 microns.” That is, the whole distribution pattern of aerosols resulting from application of
airbrush makeup products have not been examined by two Pearce studies, while the potential particle
deposition fraction and deposited mass flux in human lungs during airbrush makeup use were estimated by
MPPD computational model in Pearce 2020 paper. T he results showed that, for nano-sized particles, the
entire exposure duration of 20 min could cause lung surface loading of 60 pg/m? based on the peak deposition
mass flux of 3 pg/min/m?, and for micro-sized particles, an inhaled dose within 20 min exposure was
estimated to be 1.1 mg/m?, based on the peak deposition mass flux of 55 pg/min/m?2.

If the CIR is interested in incorporating additional sources of data on non-airbrush cosmetic sprays, there
are two other papers that may be ofinterest:

Nazarenko Y, Han TW, Lioy PJ, Mainelis G. Potential for exposure to engineered nanoparticles from
nanotechnology-based consumer spray products. J Expo Sci Environ Epidemiol. 2011;21(5):515-528.
doi:10.1038/jes.2011.10

(This paper was submitted to the CIR several years ago and resulted in a presentation by Dr. Nazerenko
to the CIR.)

Halbert MK, Mazumder MK, Bond RL. Size-distribution analysis of respirable particulates in cosmetic
aerosols: a methodological comparison. Food Cosmet Toxicol. 1981 Feb;19(1):85-8. doi: 10.1016/0015-
6264(81)90308-4. PMID: 7262736.

CIR staff annotation: Nazarenko et al. 2011 paper examined the inhalation exposure to nanotechnology-
based consumer spray products, which covers four types of cosmetic sprays, i.e., regular hair spray vs. hair
nanospray, as well as regular facial spray vs. facial nanospray; while the rest consumer products under
investigation were not cosmetics, e.g., silver nanospray used for against bacteria, disinfectant nanospray
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used as sanitizer and deodorizing cleaner for use on hard surfaces, wheel nanocleaner to quickly penetrate
and remove tough brake dust from wheel surfaces, etc. The data from this paper indicated that the use of
nanotechnology-based spray and regular spray products may result in inhalation exposures to single
nanosized particles and multi-sized agglomerates (e.g., the presence of particles < 100 nm in all investigated
products, particle size ranging from 13 nm to 20 um), including complex nanoparticle-containing composites.
As WVE mentioned, this paper was once submitted to the CIR and resulted in a presentation by Dr.
Nazerenko to the CIR. Note that Dr. Nazerenko’s presentation at the September 2017 Panel meeting
covered the particle size data from this paper, which had been cited in CIR Respiratory Exposure Resource
Document as citation 28 (Dr. Nazerenko’s presentation slides are available at https://www.cir-
safety.org/sites/default/files/nazarenko presentation.pdf). While this paper did not clearly clarify how to
define/categorize Hair Nanospray as well as Facial Nanospray, the relevant particle size data has been added
to the updated Document and for the following discussion:

“However, on the basis of the currently available data, it is not clear whether the nanoparticles released
during the product use include additional nanosized ingredients other than the engineered nanoparticles that
were incorporated into the product, e.g., whether the released nanoparticles include derivatives from natural
product ingredients, or particles from product carrier liquid.”

Halbert et al. 1981 paper evaluated one pressurized hair spray and four types of antiperspirant sprays,
including a pump spray, a fluorocarbon propelled spray, an isobutane-propane propellant spray, and a spray
powder. The data showed that the pressurized aerosol products produced particulates with count median
diameters of 0.6 - 1.5 um and mass median diameters of 2.2 - 3.2 um. However, due to the limited
description of the experimental design, it is not clear to what extent such study mimicked the realistic
consumer use conditions. Considering it is a paper published thirty years ago, the cosmetic formulations,
the spraying devices as well as particle characterization equipment have undergone significant development
in the past several decades, this paper is not included in the updated CIR Respiratory Exposure Resource
Document. But if the Panel requested, it would be covered.

However, it is worth noting neither paper supports the CIR’s assertion that 95-99% of particles from
cosmetic sprays are not respirable, but rather that much greater proportions of particles may be inhaled
more deeply into the lungs.

Thank you for your consideration of these comments, and hope they are helpful to your discussion.

Sincerely,

nal Sondt—

Alexandra Scranton
Director of Science and Research
Women's Voices for the Earth
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APRIL 10-11 2017 EXPERT PANEL MEETING
Marks Team Meeting — April 10, 2017

DR. MARKS: So next one we're gonna discuss is the aerosol precedents and framework document. Ivan, you're up
again, and there are several reference points here. It's an administrative document, page two in our flash drive. But
we also got a wave 3, with a letter from The Women's Voices. And then Ivan's responses. And is there anybody
here representing The Women's Voices, because I don't want to overlook an outside comment. Looking at the
audience, even though it's predominantly male, that doesn't mean you can't speak for women. Okay. So we don't
have any. And I assume in the other panel meeting there wasn't somebody from The Women's Voices present. And
we'll see tomorrow. I'll ask that same question tomorrow, if there is anybody to represent them because I think it's
important to allow them to speak if they're here. Okay. So Ivan, do you want to proceed?

DR. BOYER: Okay. Well this began as an effort to simply incorporate some verbiage that addressed powder, loose
powder cosmetic products. Because we were kind of thin on that. We didn't have a lot of information. And about a
year ago, the Council had submitted a sample calculation of the potential for inhalation of respirable particles from
loose powder particles. And we did incorporate that information and that analysis at that time. And, in fact, we have
been using the document as it's marked up since then.

This was meant, for this meeting, this was submitted to the panel so they could take one more look at it and maybe
put a stamp of approval on it and so forth and make it official. But a few days ago, last week, we received an
extensive list of comments from The Women's Voices for the Earth. And they were very thorough and they asked
good questions and it gave us an opportunity to maybe elaborate the thinking and the rationale and so forth that is
behind, that underlies this document and this particular approach.

So what I did was spend some time sort of synthesizing their comments, each one of their comments, getting to the
essence of the comments, and then preparing draft responses to those comments. So a lot of it has to do with
explaining that we're not just focused on inhalation of respirable particles, and that the particles of larger sizes that
are inhaled may not be respirable but are inhalable may not produce any adverse effects.

We are concerned with the potential for adverse effects of particles that deposit higher up in the respiratory tract as
well — we look at information that we have holistically, on a case by case basis, we look at the chemical reactivity of
the ingredient, the potential for the ingredient to cause sensitization, maybe not from inhalation studies, but from
patch tests and so forth. We look at the potential for these substances, these ingredients to irritate the skin and so on.
That's gonna give us some sign that it has a potential to irritate the respiratory tract as well. So what we try to do is
maybe repeat [in the Discussion section] some passages in [each of the current safety assessment reports] that
address all of that, that address our overall approach to evaluating the potential for adverse effects from incidental
inhalation of ingredients.

And then we address — she had some seven or eight specific comments and we address those, each one of those
individually.

Some of the comments that she [Ms. Scranton] had include references to papers that examine nanoparticulates in
cosmetic powders. And in fact, if you use the techniques that they used in these papers, you do find nano-sized
particles. It's probably not very surprising. But, depending on how you look at that information, you could question
some of the information that is presented in our document. But, in fact, these papers are looking at a very narrow
range of particles sizes in cosmetic powders. These methods are not appropriate for looking at the full range of
cosmetic particulates emanating from cosmetic powders. And so, I think to a great extent, addressing their
comments is a matter of clarification, of maybe going into some additional detail to explain what it is that we're
saying in the document.

But she does also ask questions such as, should the panel address, specifically address nanoparticulates that might
emanate from powders and might not emanate also from cosmetic sprays. So that's more or less a question for the
panel. We haven't really directly evaluated that. Or we haven't specifically or explicitly addressed the potential for
nanoparticulates to be an important consideration in our safety assessments.

DR. MARKS: So I'm gonna have to start with Ron Shank. First in the boilerplate, which Ivan added the
conservative estimates for the inhalation of once a day application of loose face powder or body dusting product.
That's on page 27. Ron, did you have any comments about that? That as Ivan said, this was put in to clarify what
we've already actually talked about previously. It's in the administrative book, 27.
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DR. SHANK: Yes, I see it. No, that was fine.

DR. MARKS: Okay. And it gives us a chance also to look at the rest of the document again. Was there anything
about the rest of the document, in re-reading, you would have any comments or changes?

DR. SHANK: No, not in the document.
DR. MARKS: No. Okay.
DR. SHANK: But in to the reply.

DR. MARKS: Yes. And that was a long letter. So, go ahead, Ron. What? So Ivan specifically regarding
nanoparticles.

DR. SHANK: Ivan addressed everything quite specifically. But I felt it was a serious question raised in that letter
about, it was a lack of confidence in our database on particle size and aecrodynamic properties. That our technology
was outdated and we were not seeing the total distribution. So what I would suggest is that we ask the manufacturers
of the various sprays and aerosols and powders to look at that concern and see if indeed our current database for
particle size distribution is correct.

And then our response to The Women's Voices for the Earth, we're looking into, asking the manufacturers to
confirm the particle size distributions. To confirm that our database is correct. The nanoparticles situation is entirely
different. If people are making aerosols, powders, specifically for a nanometer sizes, those would certainly be
respirable. Whether they'll be deposited is a question. They may be, it's more than just particle size. Once you get
down into the alveolar spaces, solubility is extremely important. And we have not considered these extremely small,
aerodynamic properties, for inhalation. We were considering hair sprays, deodorant sprays, foot sprays, things like
that. So the issue of nano-micrometer diameters brings a different aspect to inhalation toxicity. And that would
require for our boilerplate another paragraph specifically on nanometer particle sizes. Does that? That's kinda
convoluted.

DR. MARKS: No it isn't. I got the gist of it. So, if I interpret what you said, Ron, you would like an expert, whether
it be from the manufacturers of these, or say an academic scientist who is an expert on particle science and its
distribution to come in and talk about that relevant to inhalation.

DR. SHANK: Well I think the people who make, the manufacturers. They would know. Academically, okay, we
can go into the laboratory and generate this stuff. But the important question is, what is the consumer getting?

DR. MARKS: Yep.

DR. SHANK: And I think the manufacturer will know the particle size distribution, including nanometer size
particles.

DR. HILL: And it seems to me.
DR. SHANK: That's to whom I would go. Sorry.

DR. HILL: No. I interrupted. But I didn't realize you were. I was just going to say, it seems at least once, twice over
the last five years, we've had a situation where we did solicit very detailed information from manufacturers related
to things like agglomeration and what the effective particle sizes were in sprays of various kind.

DR. SHANK: Right

DR. HILL: And whether that happens every single time. I have to say, I'm not sure that it does. Then we're using
sort of the generalities that we think we know. Which, loose powder. But nanoparticles, when you're trying to
deliver something, like a therapeutic agent for inhalation delivery, then you're trying to make them so they don't
agglomerate, so that the particles do stay small so that you do inhale them deeply into the lungs. And that's a
different scenario then, I don't know how many personal care products, cosmetics to use the term, there's actually
intent to get that. So maybe the starting place is to find out, in terms of cosmetic use, how much nano is actually
happening.

DR. MARKS: We could ask that. So if I interpret Ron, which Ron Shank, what you said. We need to bring in an
expert from industry who can review the inhalation toxicity specifically about particle size, solubility, etc. And also
include nanometer particles in that, if that's relevant.

DR. SHANK: Well there's a lot already known.
DR. MARKS: Okay



Distributed for Comment Only -- Do Not Cite or Quote
Inhalation Resource Document
Expert Panel for Cosmetic Ingredient Safety Meeting Transcripts

DR. SHANK: In inhalation toxicology about all of this. The question is, in cosmetic products
DR. MARKS: Right
DR. SHANK: Are these very, very small particles a significant component of the aerosol.

DR. GILL: I would expect for the Science and Support Committee to talk about this at your upcoming meeting as
well. I know that there's a nanoparticle effort going on in industry. But I think they contributed to our understanding
of this before and I would look to them to give us some comment about particularly the nanoparticles.

DR. BERGFELD: I would like to also mention, I think it is prudent for us to respond in a relatively quick way to
this women's group. Even if you have areas unknown, to say it's being investigated and you'll get back to them.
Otherwise, they think you're a non-responder.

DR. SHANK: I agree.

DR. GILL: And I did promise her that I would personally get back to her right after this meeting. Did tell her that it
may be at topic that we will have to discuss here and come back with additional questions or information. So that
statement that says it's under investigation. But to the extent that you, that the panel likes some of the comments that
Ivan has developed, we can certainly get back to her with those.

DR. MARKS: Well, and then with this one in particular, I think as you said, Lillian, we're going to investigate
further. And it sounds like the first portion of that, as you point out, Ron, what we need to know would be addressed
by the scientific committee. And if there's a feeling of a need somebody should come in and present to us, we
welcome that. We've had that done on multiple occasions. A la what you were talking about, Ron Hill. Okay. So I'll
present it that way tomorrow. The boilerplate is fine with the changes you've made. As far as the letter from The
Women's Voices, we feel that that is an excellent letter, with responses. But in terms of particle science and
distribution, we're going to explore that further, in reference to particularly nanometer particles. Is that? Ron? And I
might ask for you to comment tomorrow.

DR. SHANK: Okay
DR. MARKS: You can think about distilling your comments into something perhaps a little bit more pithy
DR. SHANK: A one-liner

DR. MARKS: but that's okay. No, it doesn't have to be a one-liner. I may or may not. Ron Shank. Obviously, feel
comfortable saying this is what I feel, when Wilma asks for discussion points. Because I think that is very important
since we have, not only for us, but the public in general, particularly since we have The Women's Voice of the
Earth.

DR. SHANK: Right.

DR. MARKS: As you indicated, Ivan, there are many very good points in that. Okay. Does that sound reasonable,
team?

DR. SHANK: Yes it does.

DR. MARKS: Okay. This is probably, well we'll see. Maybe generate the most discussion tomorrow. And as I said,
I'll go through them in no particular order, other than starting out I think with the introduction...

Belsito Team Meeting - April 10, 2017

DR. BELSITO: ...So I mean, we have acrosol precedents, framework, hair dye findings we need to discuss. Those
are in admin. So do you want to go there first to aerosol precedence and frameworks? Where are we going here? 1
mean we suppose to discuss that too, right?

DR. SNYDER: Yes.

DR. BELSITO: So let's go to aerosol precedents and frameworks and start with admin. And then we'll move to
waves, is that fair? I guess we're on page...

DR. SNYDER: Well the most important part is the — Women’s Voices and response coming from CIR I believe
(inaudible).

DR. BELSITO: So you want to go to wave 3.
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DR. SNYDER: I think -- I mean that's right I think. Unless...

DR. BELSITO: You know, actually when I read that and I read that first. And did without realizing the data that
we had in our report. And so I was thinking that just reading it from her standpoint, particularly, I think the point
that was made. If I'm following the argument that CIR is using or proposing to be used is that the studies that were
done at Rutgers the upper limit of detection was 20 microns.

So everything seems to be 20 microns or less in those studies. And excuse the range of particle size to make it look
like they're all very potentially (inaudible). So I think it's easier to go to our boilerplate first. Then to...

DR. LIEBLER: I agree, I actually did the same thing, I read the letter first. The wave 3 thing really to scan it to see
what was it was about. So I had that in mind when read through the boilerplate. Then I read through the boilerplate
and then I went back and looked at Ivan's draft response to that. And then I spent a lot more time just kind of
looking at trying evaluate.

I think actually, she has some very reasonable points we need to consider carefully. And then other things I think
that are left out of this (inaudible) not really.

DR. BELSITO: Okay. Well, since we've read everything then let's go to wave 3 and let's look at her points and the
response. So we're on wave 3. So Ivan, why don't you take over the discussion?

DR. BOYER: What's the (inaudible).
DR. BELSITO: It's all wave 3. Ijust got it save as wave 3.
DR. ANSELL: Ivan's memorandum responded to the.

DR. BOYER: Right. So what I did for wave 3 -- actually, the comments from Women's Voices for the Earth came
in last week toward the middle of the or so. And so we wanted to respond to them as quickly as possible. They're
very extensive comments. There are eight specific comments in particular. So what I tried to do in wave 3 was to
summarize, to sort of synthesize their comments. Then develop some post response to those comments.

DR. LIEBLER: Can I interrupt you just for a sec here and ask, are we planning to respond to her letter individually
or specifically. With a document or we simply expected to take those comments into consideration during our
discussion. In other words the CIR is going to generate a written response.

DR. BELSITO: I think we have to.

DR. BOYER: Well, we need to respond fairly quickly but we don't have to resolve every issue before we respond.
DR. BELSITO: We are going to respond.

DR. LIEBLER: This is a draft of a written response.

DR. BELSITO: Yes.

DR. BOYER: Exactly.

DR. LIEBLER: Okay. That's all I wanted to know. Thank you, you can go ahead.

DR. BOYER: So she did have some very good points. In particular, the fact that we really don't address nano
particulates. We don't address those in our documents explicitly. And she refers to the Nazarenko reports of our
(inaudible) so on. They used some, as she refers to them, very up-to-date techniques. And they are sophisticated
techniques. They were interested in looking specifically at the nano-particle faction of whatever emanates from
spray products and from loose powder products.

To some extent I think addressing some of those comments is just simply a matter of clarification. Maybe some
elaboration that can go into the background document as revision and so on. I think a lot of it can be addressed
simply by elaboration of that sort.

So as first cut, that wave 3 memo is what we produced, and whatever comes out of the discussion today and
tomorrow is going to be incorporated. It's going to inform our response to Ms. Scranton. Even if it's, for instance,
that we were taking her comments seriously and we're going to be investigating what we can do, further, by way of
clarification — and by way of developing that document further.

DR. ANSELL: I think we're going to have to deal with nano particles separately. I think eventually we haven't
gotten to that yet. Because they'll be other issues of (inaudible) related nano particles I assume.
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DR. LIEBLER: I agree with you, I think that's actually one of the things that came out of Ms. Scranton's comments.
they're very, very worthwhile for us to consider. I think we need to develop the nano particle part of our aerosol
(inaudible). And it might not be ready to go with the version of the boilerplate that we're working on right now.
And it sounds like data are beginning to appear that can be relevant but may not have all the data we need.

And the other question I have is, do we have any significant number of any nano-particle cosmetic ingredient
materials that we're? I don't remember seeing any or much of any.

DR. ANSELL: The problem with nano as it (inaudible) is that nano is a regulatory term which is based on internal
structure of particles. So a nano material is anything which has an internal structure in a nano range. But they
aggregate and so from an aerodynamic standpoint, which is what we're interested in.

DR. LIEBLER: TI'll grant you that. It's true that they aggregate but at the point when they're made or at least
reduced and conceptually still nano. They haven't had chance to be sprayed out of a nozzle and aggregate or be
mixed with some triglycerides. I mean, do we have ingredients that are actually nano materials yet.

DR. ANSELL: Carbon black.

DR. LIEBLER: Carbon black.

DR. ANSELL: Certain titanium and zinc.

DR. BELSITO: Yeah.

DR. ANSELL: Sunscreens.

DR. BELSITO: There are sunscreens.

DR. LIEBLER: Okay. So there are a few.

DR. ANSELL: But pigmentary grade because...

DR. LIEBLER: Is this something that's going to expand do you think?

DR. ANSELL: No. And these have undergone review by SCCS in accordance with European regulations. But
there's very few actually facilities.

DR. BELSITO: But they're not labeled as nano particles.
DR. ANSELL. No. FDA has --

DR. BELSITO: There's no -- like if you had titanium dioxide, whether it's a nano particle or not. It's on the label of
the sunscreen as titanium dioxide.

DR. SNYDER: There's no aerosol usage.

DR. LIEBLER: What I'm wondering is nano stuff a wave of the future for cosmetic ingredients that we need to
prepare a boilerplate for? Or is sort of the exception to the rule and always will be?

DR. ANSELL: I believe more the latter. I think what came out of a lot of the inventories, is that these are old
materials. Which have now been redefined as nano because of the attention. Carbon black's been used forever.

DR. LIEBLER: Right.

DR. ANSELL: But all of sudden now it's nano and had to be resubmitted. The titanium and zinc nano size
materials in sunscreen date to the '80s. One of the complaints we hear about a number of these nano inventories. Is
that, this is all old stuff where's all this new dangerous stuff that we've been told about. Some silicas a couple of
polymers.

DR. ANSELL: I think we need to separate the safety assessment from the nano regulatory discussion and that's
what FDA has done in their assessment. They conducted a very comprehensive review and concluded that there's
nothing in size which suggests that nano size materials are more toxic, less toxic, or any different than the non nano
size materials. And as such labelling per se would tell the consumer nothing.

DR. LIEBLER: So we do a boilerplate to have a consistent approach to a problem that recurs frequently. And it
seems to me that given what I've just heard there's no point in making a nano particle material boilerplate, because
we would encounter true nano materials infrequently enough, and their circumstances might be individualized
different enough that we should simply address those as the particulars, no pun intended, as they come to us.
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Because I was thinking operationally do we slow this down to bring in a nano anything component? It doesn't sound
like we need to.

DR. BOYER: Well one thing to consider about that is that, in fact, the claims for cosmetic products, including spray
products, that they contain nano particles, nano particulates, as a marketing strategy is on the increase. We're seeing
more and more of these kinds of products advertised this way. And the Nazarenko papers in fact looked at some
spray products and some loose powder products that had those claims associated with them versus — they paired
those up against equivalent products that didn't make those claims. And they did find nano-sized particulates, based
on their particular method or set of methods, in those formulations.

So if we were to develop something general, it probably would be a matter of trying to address the claims, because
we're certainly going to be getting questions about that.

DR. ANSELL: I'm not sure I agree that there's increase in claims in the cosmetic area. I think antibacterials, nano
silver perhaps we're seeing more in swimming pools, but not in cosmetics. In fact I think --

DR. LIEBLER: But from what you've said just now, even though there may be more marketing claims of nano
materials as the Nazarenko papers purport to detect these, they were using a detection methodology that is highly
capable of detecting small diameter particles. And, in fact, was even biased towards assessing distributions as we'll
come to in a moment. But I'm just trying to determine if we need to spend the time to develop a nano boilerplate
within the aerosols boilerplate.

I guess I'm hearing, my two cents worth would be to not do that right now.

DR. ANSELL: I don't know what you would say.

DR. LIEBLER: Yeah, right.

DR. ANSELL: You know if it's nano size it still has all of the obligations to demonstrate safety.

DR. BOYER: Well some of the things we could say, for instance, is that even though there are nano particles,
within the defined size range, may appear in some products, that, even based on those Nazarenko papers they do not
represent a whole lot of material. You could say something about the studies that have been done to examine the
inhalation and deposition of nano particles in the respiratory track and shown that, even though you have very fine
particles, it doesn't represent very large mass in total, and so you get very little deposition.

In particular in the pulmonary region because they are so light for the most part that they're simply going to be
exhaled. So it's unlikely, given of course consideration of the chemical properties of those materials, it's unlikely
that there's going to be any significant deposition in the lungs of particles of those sizes.

I mean there's some research out there that we can incorporate into maybe a short paragraph or so that could be
helpful.

DR. LIEBLER: So one thing is, the analytical technique that they point to that picks up these small particle sizes, it
seems to me that it might be picking up the low end tail of distribution with a measurement capability that wasn't
previously available. So you're seeing something that was presumably always there, but now you're actually seeing
it.

DR. BOYER: Correct.

DR. LIEBLER: Which again isn't really a nano phenomenon. It's not like the ingredients are nano manufactured to
be nano entities and then there are brand-new new chemical entities that are coming into our radar. So I think we
can deal with that issue without doing any new boilerplate.

DR. SYNDER: So why not invite him to come give us the talk?
DR. BELSITO: Who?

DR. SYNDER: Dr. Nazarenko. He's the expert in measuring particle sizes in cosmetics and his data suggests that
there are nano particles in cosmetics that aren't --

DR. ANSELL: I'm not sure what he used. Was it -- I mean part of the problem is that, the materials requires such
extensive work up, is that the materials they end up assaying with the analytical methods have very little to do with
what they looked like in the formulated products.

DR. BELSITO: Right.
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DR. ANSELL: But I honestly think putting the nano term in here would be inflammatory. Particularly since we
would then just have to dismiss it and on the whole when we've come up with these cases where there's a cancer
report, which we don't believe is unreliable, we don't report it as being a terrible study and then try to dismiss it. We
say we're just not going to include it.

DR. LIEBLER: I think we're probably going to circle back to this issue again. I want to come back to the general
comment that Ms. Scranton made, which was the first bold font thing you had, which was really the Epidemiology
association of respiratory disease in hairdressers and beauticians. To what extent do we need to deal with that?

DR. SYNDER: That's a workplace issue. Same thing with the formaldehyde we dealt with, right. It's a workplace
issue.

DR. LIEBLER: I'm not really familiar with the epidemiology on this honestly.

DR. BELSITO: Well it's the same as the hair dyes where there's some evidence of bladder cancer in hairdressers
and barbers. And we say that it's not our purview, that they're exposed to multiple other chemicals, that it's not our
purview to regulate workplace exposures. That would be OSHA. But from the data that we have in consumers,
there is no strong data. The data is not strong. It's not conclusive. It's not pointing in any one direction that can tell
us that this is or is not a concern. That the data seems to indicate that for beauticians there may be for bladder
cancer, but of course one of my questions when we're looking at, and we're going to go to hair dye again with some
new studies and I didn't have time to actually read through the studies, but how well are these controlled for
confounding factors. Because we know that beauticians smoke more than the average population. And smoking is a
bladder cancer risk. So how well do they control the beautician smoking habits, how well do they control the breast
cancer? We know that breast cancer is linked to diet. We know that from the Japanese studies when the Japanese
moved from Japan to Hawaii their incidents of breast and colon cancer goes up astronomically and it's thought to be
related to the fat in their diet.

DR. LIEBLER: So this grant raises asthmas and respiratory disease. So I think we need to respond and we need to
just think about the responses here.

DR. BELSITO: Well these people are also getting exposed to formaldehyde. They're getting exposed to acrylates
in nails that are being done at salons. They're being exposed to a million things.

DR. LIEBLER: I don't really know how strong the epidemiology was, but I thought if it would be really strong it
would have been something we had already discussed in great depth. So let me just cut to my comment on this,
Ivan, you have a couple of pagers where you're taking quotes from various sections of the boilerplate. But it's not
until the end of the second page of the draft letter that says, "as noted the epidemiologic studies." I think the only
part that we can respond to begins right there. All the stuff that comes before it about particle sizes and factors that
dictate toxicity, that's not relative to her general comment. Her general comment was on the epi. So I think the
response should be on the epi and why and whether to what extent we deal with that.

And this other stuff it just gets in the way. It's not relevant to her question.

DR. BOYER: Basically her general comment I think was meant to summarize all of her specific comments and boil
it down to just two sentences. So all those quotes really were an attempt to address the first sentence in her general
comment and then move on to her second sentence which addresses the epidemiology.

DR. LIEBLER: Instead of laying out all of this stuff, you could simply say, you know, the boilerplate document is
an attempt to describe the features, the chemical properties or physical features of particles in cosmetic products that
dictate that. We will deal with those in the following responses to side comments. Rather than putting all this stuff
up front, because it just.

DR. BOYER: I don't want to belabor it, but the stuff up front was really an attempt to make the case that in fact the
particles sizes aren't the only thing the panel considers. And that, in fact, when it's evaluating the potential for an
incidental inhalation to produce adverse effects, it considers the chemistry of the particles, their reactivity, their
potential to cause sensitization and so forth. Which I think was a point that it wasn't clear from her comments that
she grasped.

DR. ANSELL: I think a paragraph to that end is --
DR. LIEBLER: I think it's correct but not succinct. It needs to be succinct.
DR. ANSELL: Like two paragraphs.
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DR. LIEBLER: You could deal with this in a paragraph or two and then cut to the end. Because I think the
response that you have on the epi is probably the best we can do.

DR. SYNDER: It's not a question, Jay, so that part of her critique was that the spray and powder sample
calculations were not appropriate. And those that were referenced in the document in our boilerplate were given to
us by the Science and Support Committee. So have they gone back to consider her argument that they're not? We
can't make an argument for something that we didn't generate. We just utilized that data that was given to us. We
didn't generate that data.

DR. BOYER: What Carol made clear in the other meeting with the other team is that the Science and Support
Committee is going to have a chance to review this along with all of the boilerplates. They're meeting in May.

DR. LIEBLER: The other thing, Ivan, I would suggest that when you're summarizing, particularly the general
comment, rather than you paraphrasing her comment, quote her comment word for word in quotes. So that you
don't create the impression of misrepresenting if she feels that you haven't considered her actual words, which we
actually have, but you don't want to give the impression that you haven't. So I would just take that paragraph from
her letter and put quotes on it to put that right there in place of the new paraphrased version.

So do you want to go on to specific comments?

I think her specific comment Number 1 was basically saying that deodorants have a greater fraction of small
potentially-respirable particle sizes. And that the language that we provide doesn't take that into consideration
enough and that the sample calculations we use for different types of sprays, including the deodorant spray used was
dependent on an assumption of a 5% respirable particle, and she said that deodorant spray aerosols have a median
aerodynamic diameter of 10 microns with a coefficient of variation of 3, suggesting that half of these particles are
within the range considered to be respirable; i.e., below 10 microns.

And she suggested 5% might be a typo, that it might be 50%. And then you basically follow that this calculation is
based on the assumption that 5% of the particle distribution consisted of respirable particles. This 5% comes out of
the PCPC memo which wasn't available to her, or at least she didn't know that it was available to her. And so she's
working not from that assumption. And I thought that she's basically saying that your assumption of 5% respirable
is at odds with the median 10 microns and 3 coefficient, which would give you7 to 13 basically. Your pointing to
the estimate of 5% respirable from deodorant spray seems like circular reasoning. So you're saying this is our
assumption was started with, but the assumption isn't necessarily justified. And in fact she's actually pointed out that
you've already said ten plus or minus 3, plus or minus 30%, which is it? It can't be both. And that's one of the
points that I thought was a reasonable point. That's unresolved as it stands.

DR. BOYER: Well it is based on data that was presented in the European guidance or evaluating cosmetics
including aerosols. And it is based on a statistical kind of analysis. It was more or less an informal analysis and sort
of mentioned off-hand. And it is based on only three samples. So you expect a coefficient of variation of whatever
is going to be huge just because you have very few samples and it's not clear either to what extent that those samples
are representative for deodorant sprays in general. So that was the argument.

And then the other part of the argument is that, even if you assumed 50%, the results that you get are really not that
different from when you assume 5%. [ mean it is circular. We've taken a 5% value from PCPC's analysis and I
would imagine that if they were to attempt to respond to that particular comment they might do something like what
1 did as first draft. But one option might be simply to redo the calculation and assume 50% and then explain how
that is extremely conservative.

DR. LIEBLER: I think that's more reasonable. It sounds like, from what you've just described, that the chain of
evidence for supporting data, modeling and calculation is relatively weak.

DR. BOYER: Correct.

DR. LIEBLER: By any reasonable standard in this area. And so when we have pretty weak evidence, I think you
need pretty conservative assumptions. And I think it would be reasonable to revise our boilerplate by using the
more conservative assumption in the calculation. I don't know what you all think about this.

DR. KLAASSEN: I don't have any solid statements either, other than this 10 microns has been around in the
scientific community for at least 35 years. Maybe much longer than that, but that's kind of what it takes to get it
down. And I don't know how good the data was, but everybody's kind of used that. And it's probably not that great.
So I think you could kind of reply, this time be a little soft and say that traditionally toxicologists have used this but
if there are these later papers with deodorants showing a smaller median mass diameter, maybe we need to
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reconsider this and make it a little smaller. Although we'd sure like to see more data on this area. You know, kind
of half-way answer it. And then we can think about what we want to put in our new boilerplate, want to be more
general. I guess I would like to know what goes on back in the toxicology data 35 years ago that everybody said 10
microns. I know I summarized that data 35 years ago and it was 10 microns. What I reviewed and what I remember
from then it does not exist here anymore. But I think there are more than just a couple three studies that have kind
of concluded this 10 microns. And it would be nice to see all of the papers that have done this before we change our
boilerplate.

But I think for her I would just kind of generalize it like that. The committee is looking into this, are you aware of
any more papers. It'd be nice to have a larger n to have some confidence. Just because this one paper recently said
that it's a little smaller than that with deodorants, but what's specific about deodorant? Is it something in the
deodorant that makes it a smaller particle than hairspray? I mean what's going on here. What's the chemistry here?

DR. BOYER: Right. And some of those questions are probably best answered by industry if we could get some
additional information from industry. Our document specifically addresses the fact that we really could benefit from
this kind of information. Is it something about the spray nozzles that's different on deodorant versus a hairspray for
instance? We don't know. There are just a lot of questions.

DR. KLAASSEN: And there also could be a big difference in all the stuff between dry particles and wet particles,
let's say. Most of the things that we use are what [ would call wet particles.

DR. BOYER: Although there is some information that even sprays that come out of the nozzle wet, within less than
a second or so the volatiles, including water, pretty much evaporate from most particles, so you'll end up with
something that looks like a solid particle.

DR. KLAASSEN: No kidding?
DR. BOYER: Yeah.

DR. BELSITO: I guess since we're on deodorant sprays you made a comment, Ivan, about how they wouldn't be
expected to be in the breathing zone or something to that effect. And I had an issue with that because I don't use
spray underarm deodorants, but I think most people who do probably go like this and it is right into your breathing
zone. Because they're looking at where they're spraying it and their head's here and their axilla's there. So I disagree
with that comment. And the other comment that she made that really resonated with me is I thought that when we
were looking at aerodynamic size of powders are references are 1979, that's the most recent reference. There's got
to be more recent data in the literature than that.

DR. BOYER: There's not a lot. In fact the Nazarenko papers that she found were really the only substantial papers
that have come out since then that speak specifically to this issue.

DR. BELSITO: But we didn't reference those.

DR. LIEBLER: The Nazarenko papers, we didn't reference those.
DR. BOYER: We didn't reference those.

DR. BELSITO: For powders.

DR. BOYER: That's right. We didn't reference them for powders.

DR. BELSITO: I mean I think we need to. We need to update. I mean that's pretty bad that 40 years is our last
reference on particle size for powders.

DR. LIEBLER: I actually was struck in reading this by the analytical challenge of characterizing the particle sizes.
Because we're trying to know about particles that are floating through the air, and slowly settling and then going
down our airways maybe or maybe not. So we're trying to do that, but there's no like magic camera. Well they're
trying to do that, but that's not ready for primetime. Literally take a microscopic scale photo image of what we want
to observe. So then we're left with two options. One is to let them settle on a surface and image them on the
surface, or to capture them in a solution and to image them in solution. And you pointed out those are the two
things. And you kind of hinted I think at some of the potential errors associated. Now you're looking at particles
that are interacting with the surface and maybe with each other. And in the solution approach you're looking at
particles that are now being re-solvenated and maybe having their size changing because the solvent that was part of
the particle is now exchanging with the solvent you dissolved them in to try and get the measurement, and it may be
one of these things where the nature of the measurement process makes it impossible to actually measure the true
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value of what you're trying to measure.
DR. KLAASSEN: All of this air pollution, but the 2.5 is that this unit?

DR. ANSELL: Yeah. I mean the major exposure to the small particles in the household come from vacuum
cleaning and using gas-fired appliances.

DR. KLAASSEN: What I'm getting at, there's tremendous science that 2.5 micron, I think it's the same units as your
10 here, that make us live a lot less time. And they're killers. And that's all come about in the last 20 years. So I'll
bet you the technology in this whole area must have changed tremendously. So how does Beijing determine how
much 2.5 --

DR. LIEBLER: PM 2.5.

DR. KLAASSEN: -- PM 2.5 that's in the air every day? Or how do they do it in Washington D.C. So I'm sure the
technology today to do that is very different than 1970. I don't know how they did it in '70 either.

DR. LIEBLER: I think you've got a really good point. Sorry, I was rambling. Basically to cut to the key point |
think for us is that whatever boilerplate we end up with, should also describe where these numbers come from. And
these numbers come from measurements. And the measurement technology is certainly (inaudible). And I think it
should consider the great example Curt just mentioned. Even though those aren't measurements of cosmetic
products or deodorant sprays, they are particle measurements. What is sort of the standard in the field for measuring
particles, particularly in a context of tox, I think it's quite relevant. And I would like to see in a boilerplate a little bit
of background. Maybe a paragraph or two on the analytical methods and the sources of uncertainty in the
measurements. Because if we had three references we could point to, to respond to Ms. Scranton's comments with a
definitive yes, you're right here are the references; no, you're dead wrong, here are the references, we could do that.
But we can't. And so our hands are waving.

And I think it's up to us to identify what are the limitations of our knowledge right now? What do we really know?
What do we really don't know. Even if we've been relying on numbers with some weaknesses inherent in them,
now's the time to identify our weaknesses and see if we can minimize them as much as possible. But these were
really good questions that I think identified for me what a gap in this boilerplate is. And one of them is what is the
analytical technology used to get the numbers that we're relying on.

DR. KLAASSEN: I would say to her basically thank you for bringing this up. We're going into this in great detail
and blah, blah, blah. Rather than trying to defend what we have been doing, because we don't know. It's a good
time to look at this.

DR. BOYER: Iagree. But just to elaborate a little more, the PM 2.5, and that is microns, PM 2.5, PM 5, these are
particulate fractions that have been measured in air by regulatory agencies since the 1970s and it was established
that those particles represent a special threat because they're respirable. So I don't know whether or not the
analytical methodology that was used back in the 70s is the same as they used now. But those are the particles that
the regulatory agencies are concerned about.

The other thing is that it doesn't necessarily reflect what comes out of cosmetic products. So you've got this whole
other issue as to whether or not that methodology that they used to enforce compliance with regulations, air
pollution regulations, are applicable to cosmetics that come out of a spray can. That's actually a big gap in our
knowledge.

We did have someone come in and give us a presentation on this, a Dr. Rothe some years ago. And she was able to
answer some of these questions, but only in a very general way. We weren't able to get any specifics that would
help us really nail this down. That's why there is some ambiguity even in our write up, simply because we don't
have that information that's specific for cosmetic products. And I think it may be the case that it's really industry
that needs to give us some insight, some additional detail.

DR. LIEBLER: I think that might happen if we get into a situation where we say there's insufficient data to support
safety. Because industry's not naturally curious. They don't want to generate data they don't have to for good
reason. But I think the idea of characterizing the analytical methodologies and their limitations and shortcomings
that were used for the numbers we've always relied on, and that are used in this much larger field of environmental
health, inhaled particles, it's worth at least investigating and comparing those. If it turns out they're basically the
same methodologies give or take that we use on these particles, then we'll know at least we're using something that's
considered acceptable standard in the field with its caveat.

10
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And, in fact, there probably is literature by somebody on the potential errors in measurements of air particles, air
particulates, and what are those sources of error that might inform our interpretation of the data that we've always
used. So I think that this draft, this boilerplate is a good start. These questions are really helpful in addressing some
weaknesses. And I think invalidated assumptions or at least not well enough documented assumptions that it allows
us to do a nice sharpening up. I don't think we're going to approve a final boilerplate tomorrow.

DR. KLAASSEN: I think there's another thing in our boilerplate that we've kind of not looked at seriously enough,
is that we need to get smaller than supposedly 10 microns to get down into the alveoli so it's absorbed into the
general circulation. And larger particles deposit in various parts of the respiratory tract, and we never kind of say
anything about that.

DR. BOYER: The document actually does go into some detailed discussion of that.

DR. KLAASSEN: But it's not in the short boilerplate, I don't believe is it that we put in the paper?
DR. BOYER: No.

DR. KLAASSEN: Maybe it should be something.

DR. BOYER: Actually, when it's applicable the framework does provide the panel with some suggested language
for incorporation.

DR. LIEBLER: And I think the boilerplate's actually really pretty good as it is. But the weakness I think we've
identified here is we have a tendency to simply say well, here's our so few particles will be less than 10 microns, and
therefore be respirable, that it's not a significant hazard consideration for us. And she's saying now wait a minute.
Depending on the types of spray and your own numbers, that can't be true. So you can't just blow that off. So it
might turn out that we might end up making the same conclusion, but we'll need better numbers to do that. And
that's the thing.

So I think it's the strength of the numbers that we're using and that's what it all hinges on.

DR. BELSITO: She also says that the numbers that we're using were generated only off of two of three specific
products.

DR. LIEBLER: Which would bother me.
DR. BELSITO: Right.

DR. BOYER: Well the other thing too is that 5% respirable from the spray, hairsprays and so forth, that comes right
out of Dr. Rothe's presentation in answer to a question. And we don't have the specifics about the methodology that
was used to come up with that 5% figure.

DR. ANSELL: It wasn't just particle size, it was particle size, it was duration, it an overall exposure calculation.
DR. BELSITO: Right, which is in the document.

DR. ANSELL: I think all these are good points and worth polishing. But I would hate to go back and start
challenging cornerstone foundations and look to redevelop deposition data on the basis of an assumption --

DR. LIEBLER: I'm not going there. I simply want to make sure that one key number isn't bullshit.

DR. BELSITO: Well I think we are re-challenging the foundations. We're saying that there's some new science that
hasn't been brought in and we need to look at it. I mean I would like to see the more recent data on powder
formation. I think she has a good point that we're basing our assumptions only on a couple different products that
were tested and not on a range of products. I think she has a good point that the size of underarm deodorants, which
of all the sprays are probably more in your breathing zone than a hairspray, because when women use a hairspray
they're using looking in a mirror going like this. And when you're using an underarm spray, you're usually going
like that. So I think she raised a lot of very valid points. And it may be that we continue to use our foundations as
our foundations, but I mean these are very valid points. In the end we're responsible. I'm responsible. Every voting
member or the panel is responsible for saying that we thought that it was safe despite lack of significant inhalation
data, because we didn't think it was going to be respirable. And this woman has raised a lot of questions in my mind
as to whether that data is in fact totally correct, or that assumption that we've made is totally correct. And it may be.
But I do think we need to relook at it.

And relook at it more than just in terms of yes. We need a response to her now, and I agree with what Curt said. It
should be thanks for bringing this to our attention. We are looking into it. We don't have all the answers. And I
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think we need to begin to look into some of those. Perhaps grab 10, since the weakest link seems to be underarm
deodorants, grab ten off the shelf and look at the range of --

DR. SYNDER: Worst case scenario.
DR. BELSITO: -- particle size. Rather --

DR. SYNDER: There are two issues here. One is the particle size within the final formulation, but then there's also
the exposure ratio. And then how much of the product is actually getting in the respirable zone. Because it's always
about exposure.

MR. 8: In the long run we're probably saved by the fact that you don't spray your underarm for two hours a day. 1
mean as far as total exposure. I mean they only do it for ten seconds, so you don't get that much. But we still got to
have solid numbers I think.

DR. SYNDER: And I think I remember seeing in that original document exposure data calculating on breathing
zones.

DR. ANSELL: It dropped to zero in minutes.

MR. 8: One of the best inhalation tox groups in the country is down in New Mexico. I wonder --
DR. SYNDER: Not anymore.

MR. 8: Oh yeah?

DR. SYNDER: The Global Inhalation Institute is now a CRO basically. It no longer really does much inhalation.
MR. 8: Who is doing inhalation?

DR. SYNDER: I don't know.

DR. LIEBLER: That used to be EPA, at Lovelace, there were like three or four groups that were.
MR. 8: In Rochester.

DR. LIEBLER: The end of an era.

DR. BELSITO: I mean who's doing our respiratory stuff for -- that guy's moved up to Rutgers too?
DR. LIEBLER: Greg [inaudible]

DR. BELSITO: Yeah, he's up at Rutgers.

DR. LIEBLER: He's doing basically biochemistry, molecular biology, cell biology of the respiratory system area
responses to chemicals in slices.

DR. BELSITO: No, but I'm just saying that these people here were at Rutgers. He's at Rutgers. So I'm wondering
if, Rutgers if just up the road, what kind of respiratory program have they put together at Robert Wood Johnson?

DR. LIEBLER: And I don't know. This is not so much respiratory per se, the issues we're talking about are actually
particle behavior and particle measurements.

DR. BELSITO: Okay.
DR. SYNDER: How many are in those papers? I didn't really those clinical papers.
DR. ANSELL: It's classic analytical methodology.

DR. BELSITO: They looked at a bunch of different grouping like silver, and I think they only did a couple in each,
or maybe one in each category essentially.

DR. SYNDER: It was nano focused. That doesn't have very much relevance to us.

DR. BELSITO: Well but they did nano and regular. So they did a nano product and a regular product. And what
they found was there really wasn't a lot of difference between the two.

DR. LIEBLER: So if we think ahead to how we would use this, we most typically use this type of information, our
particle size information, some of the features we think that attribute to having particle sizes mostly above 10 let's
say, as being this is not a significant concern for respiratory toxicity with this ingredient. But if we actually have a
model that says a certain fraction of the ingredient that's applied that's used by the consumer is actually accessible to
the consumer, then that becomes part of our framework for some sort of a risk calculation or a risk assessment that
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allows us to make a decision other than don't worry about it.

And I think in a way that's our big point of (inaudible) is you need to do better than just don't worry about it it's more
than 10.

DR. ANSELL: I honestly think our boilerplate is better than that. That it does look at exposure. It also looks at
duration. It compares that against workplace standards and concludes that there are substantial safety margins.

Now I absolutely agree that we could do a better job, but I think it's better than that. We're not relying on ancient
science. We just finished a paper in 2015 on analytical methods or assessing size and there's nothing there that was
earth shattering. It's flow methods. It's photographic methods. It was sedimentation methods. So I think we can
precise this and be helpful, but I think the data we have is reasonable and reliable.]

DR. LIEBLER: She says it's not.

DR. ANSELL: She does. But she starts with the basis, I think --

DR. LIEBLER: She uses some of our numbers.

DR. ANSELL: That please are sick and therefore they must be exposed. So she starts with a conclusion.

DR. LIEBLER: That's the epi. That's the epi issues, which I think is a separate issue. And I think we do have a
model. We do have exposure data to some extent. And we do have particle measurements. We have all the things
that you mentioned. But any of those numbers, if they're wrong, could lead to erroneous conclusions from the
model. Garbage in, garbage out even with a good model. And I think it's just up to us to make sure that it's not
garbage in.

MR. 8: That's what we're saying, we want to net zero more convinced that this 10 micron that we've always
believed in is what we should still kind of believe in.

DR. BELSITO: I think the 10 microns is probably to be believed in from at least my reading.
DR. LIEBLER: That's correct.

DR. BELSITO: The thing that we need to know is particle size.

DR. LIEBLER: What's the distribution like.

DR. BELSITO: That's the distribution. And I think that probably the first step would be to ask industry, or
someone to pull off the shelf 10 different underarm sprays, which seem to be the weakest link, and measure them
using modern technology and show us the range of particle size that comes out of those.

Because if we're looking at chemicals that don't penetrate the skin but penetrate mucosa, which we often times do,
and we find them safe because of lack of penetration and they're used in an underarm deo spray, and I can't think of
what a chemical would be, but they are and there are particle sizes that are getting down to potentially respirable,
then we would want inhalation tox studies for those. Or we go insufficient for deo use.

So I think that we do need a little more data here.

DR. LIEBLER: Methyl silicon, they're there. I mean propylene glycol, and methyl silicones, and whatever else is a
cocktail that's your deodorant. I mean that's all stuff other than the silicates. Now those are all things that are being
sprayed out on people. So if we can generate, I don't know who would generate this data, somebody's got to get
paid to do it. I'm just trying to think how we could have some leverage because industry's not just going to do this.
It's not like RIFM where there's some budget to do some research. I don't know how this gets done. But let's look
at --

DR. BELSITO: Is there some kind of consortium, like there is the (inaudible) consortium of --
DR. ANSELL: I'm not sure that we don't have the data. I mean we're just speculating that it's.

DR. LIEBLER: Maybe we do. It's not that the 10 micron limit of what goes down respirable is the issue. It's what
is the distribution of particles within these products that is below that and at what point do we go wait a minute this
is a potential problem and then how do we quantify our response to that.

DR. LIEBLER: That's the exercise we did a couple years ago. Let's pull it back out and take a look at it and not
assume that the data's old and unreliable.

DR. BELSITO: But I don't, I think we are assuming the data's old and unreliable. I think that the issue is that she's
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right. We only looked at a couple of products and I don't even know that we looked at underarm deodorants and
these sprays as opposed to pumps.

So my point is I think we should get a little bit more representative sample from the weakest link. Make sure that
we have sampled underarm deodorants have a sense of what the particle size range is in those products and then go
from there. I mean at this point I don't know what else we need.

DR. LIEBLER: Could we have a session in an upcoming meeting, have a couple presentations on this, on the
powders?

DR. BELSITO: Yeah. I mean I would like to invite the lady who gave us the first go around and the gentleman
from Rutgers.

DR. LIEBLER: Nazarenko?
DR. BELSITO: Yeah.
DR. LIEBLER: I don't know if it was a gentleman or a guy or --

DR. BELSITO: I don't know, but Nazarenko from Rutgers. Let them both present their viewpoints and see where
they differ, and see if we can get them to clarify their differences.

DR. LIEBLER: Right. I think that could be really useful. Let's talk about that tomorrow.
DR. BELSITO: That's what I would like to do and see.

DR. LIEBLER: Who's presenting on this?

DR. BELSITO: Ivan.

DR. LIEBLER: Oh, it's not you [or Jim 14:05]

DR. BELSITO: No, I think it was said to be me but I mean it's silly for me to lead this discussion reports advancing
priorities. No, Marks, boilerplates.

DR. LIEBLER: Marks, okay so we can respond to whatever they say...

Full Panel - April 11, 2017

DR. MARKS: The last draft revised boilerplate we had is on acrosols. And Ivan sent us a memo with this on March
the 17th. That's in the Administrative tab. Page 22. But subsequent to that, we received a wave 3 with a letter from
The Women's Voice, expressing a number of points about the boilerplate. Our team felt the boilerplate was fine.

We felt though, that a letter raised the issue of particle sizes and distribution. And nanometer-size particles. Are
they (inaudible), etcetera? So, we suggested that the manufacturing industry respond to us. Perhaps at presentation
by an expert on these issues and aerosols. And, likewise, the PCPC Science and Support Committee address it too.
Did I paraphrase that correctly Ron Shank?

DR. SHANK: Yes.
DR. BERGFELD: Comments?

DR. BELSITO: Yeah. So we thought this was a very thoughtful letter that should be thoughtfully responded to.
And, essentially, thanking her for bringing these issues to our attention. We also thought that she had some very
valid points that we had only looked at a couple different-sized distributions from pumps and sprays that may not
necessarily be representative. That the deodorant seemed to have the smaller-size materials. That, particularly, in
terms of the size of powdered materials, our references were quite old. 1979. And that we should look at updated
references. We actually thought that it would be nice to invite Dr. Nazarenko, who was the individual from Rutgers
whose paper she quoted. As well as, I just blanked on the name of the woman who gave us the original presentation
on aerosol diameter. If you can help me out?

DR. BOYER: That was Dr. Rothe. R-O-T-H-E.

DR. BELSITO: Okay. Dr. Rothe, both to come here and present their information on their --

DR. BERGFELD: Science.

DR. BELSITO: -- feeling, so to speak, as to what the particle-range size was in these pumps and sprays.
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Specifically deodorant sprays. We also thought it would be nice if someone, and we didn't know who, would go out
there and just purchase off the shelf, the worst case, or what appears to be the worst-case scenario, which would be
underarm deodorant sprays. And do some analysis on more than just two products, to get an idea of what the range
and size of respirable products are.

I did have one comment in the proposed draft response in wave 3 at this point, that had to do with the fact that use of
underarm deodorant sprays would not necessarily result in, I forget how it was phrased, in the respirable zone. But
my impression is that when people do an underarm deodorant, they go like this. And it actually, I think, could be
quite respirable. And probably even more so than, you know, hair sprays. Because, when I watch the women in my
life do that, they usually go like this and spray on top.

So, but I would like a little more information on molecular or size of deodorant sprays. And I'd like to hear more
from Dr. Nazarenko and Dr. Rothe on this. I think that the current information we have is as good as we have. But
we should look for some updated stuff on powders as well.

DR. MARKS: Ivan, in your review, did you see anything from the EU specifically? Because, what I notice is
underarm deodorants in Europe are much more heavily weighted towards sprays, than the solids that we have here in
the U.S. It's very interesting. When I go and look at the grocery market shelves in the Netherlands, they're
dominated by sprays, not by the gels or sticks or whatever.

DR. BOYER: In fact, the limited data that we do have is from the Netherlands. And the data on which we based the
observation that deodorant sprays, in particular, have particle-size distributions that extend fairly lower-down the
scale than hair dyes, hair sprays for instance, that actually comes from a guidance document that was prepared in the
Netherlands.

DR. MARKS: Interesting.

DR. HILL: I also had made the comment that I didn't -- I don't have a grasp of in terms of across the cosmetic
industry, how many cases we have for people are actually formulating purposefully nano sized particles. And I also
wanted to make mention that there's a group from FDA looking carefully at nano particle areas. And that one of the
representatives has been here at more than one meeting. So, possibly, if we had a session, to talk about this, if we
can find out whether they're actually looking at anything cosmetic in that context.

DR. BERGFELD: Nakissa, do you want to comment on that?

DR. SADRIEH: Yes. Actually, I was doing some -- in CDER, I was doing research on nano particles. And mostly
drug products.

DR. HILL: Mm-hmm.

DR. SADRIEH: And then, we were looking at dermal absorption sunscreens. For the most part, those were other
types of formulations. Nano crystals that are used as well in other types of drugs. I also did one study looking at
spray-sunscreen products. That was, I sort of started it when I was in CDER, and I've finished it now. I haven't
written it up yet. But, I also was going to do a study on cosmetic inhaled particles and powders. So, I haven't really
gotten to that study yet. But, we do have an interest in looking at sort of effects of nano particles in, you know, in
inhaled products that are regulated by the FDA.

DR. HILL: I mean, in the drug industry, there are people intentionally creating nano particle formulations for, and
it's, I mean, it has exploded in the pharmaceutics industry in terms of the work that's being done. And that will end
up having numerous consequences. But I didn't really have a sense of, in terms of other than putting something
flashy on the label, nano delivery or something, how much activity in the cosmetic and personal care product.

DR. SADRIEH: Right. We don't know, I mean, obviously we don't know what products people are making --
DR. HILL: Yeah.

DR. SADRIEH: -- and since we don't have any idea about that.

DR. HILL: We're just looking at ingredients, but --.

DR. SADRIEH: Right. We're looking at, well, I think the first thing that we'd like to know is actually, are there
measurable nano particles?

DR. HILL: Mm-hmm.
DR. SADRIEH: -- in cosmetics.
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DR. HILL: Yeah.

DR. SADRIEH: That's what I don't know right now. And so whether they're making it intentionally or not, that's
beside the point.

DR. HILL: Yeah.

DR. SADRIEH: Because if you're getting exposed to it, you're getting exposed to it. So, you know, if it's there and
it can be measured, then the question is, measuring them is also a difficulty, because you have to figure out the
methodology that you use. And oftentimes, you have to use probably more than five, six different types of methods,
in order to be able to actually determine what the particle size distribution is.

So, I think, you know, knowing whether there are products that are formulated that contain nano particles is the first
step. Then step number two is, are these actually, you know, where would these be deposited? And then, what
would be some functional effects that they might have in the, you know, respiratory system? So, there are a number
of sort of questions that we have to ask.

And then, sort of kind of move forward. The first thing is really characterization. Because if we don't really know
what it is that we're evaluating, then I think it's worth us trying to figure out what the biological effects, you know,
are going to be. So, we're kind of at the stage where we're trying to sort of do --. Now, for the sunscreens, we've
done a little bit more. But, you know, we're still working on that. And we do have an interest.

But again, as I said, I mean, having worked a little bit on the nano particle issue in CDER, you know, the fact that
it's nano doesn't, by itself, make it all of a sudden, you know, different. It's, you know, it's chemistry at the end of
the day. So, you know, the particle size happens to be smaller. It doesn't really change the chemical identity of
something. But it does increase, or change some of its physical chemical characteristics, because now you have
more surface area to be able to have, you know, chemical reactions happening. And so, that may be the novel
aspect.

But again, they are also doing formulation, because so many things can happen during the formulation. So, the
particle, what happens with the particle, may or not be relevant, because in the formulation, it might be completely
different based on whether it's aggregated or agglomerated and/or agglomerated. You know, so I think that there are
a number of factors.

I don't think that it's going to be -- there's going to be a way to kind of like answer the question about nano particles
in a generic way. Because, depending on what type of nano particle it is, whether it's a soluble one or whether it's an
insoluble one, it's a metal or organic. Or, you know, it's going to have a lot of different characteristics and
properties. So, that's what has to be evaluated. So, the bottom line is it's not simple.

DR. HILL: No. Iknow. That was also my contention.
DR. BERGFELD: Thank you very much.

DR. MARKS: I want to ask if there's anybody (inaudible).
DR. BERGFELD: Why don't you do that?

DR. MARKS: Yesterday, I asked if there was anybody from the Women's Voice for the Earth within the audience,
who wanted to comment. There was nobody. I just wanted to repeat that today to, so give the public the ability to
come up if you were shy. Apparently not.

DR. BERGFELD: Mm-hmm.
DR. MARKS: Okay.

DR. BERGFELD: So, there's a bit of work to do on this boilerplate obviously. And, I want the clarification to
occur. And I think the idea of inviting guests who have knowledge in this area, is very good for us. And obviously,
to have the FDA participate would be excellent. So, more to come, so to speak. But, in response to the women's
environmental group, Voices, I guess. I forgot how they go exactly.

DR. MARKS: Women's Voice for the Earth.

DR. BERGFELD: Voice of -- Women's Voices for the Earth. We will be responding. And we will be stating in
those areas that need clarification that we were getting back to them regarding that specific question. So, thank you
very much Jim. And thank you Ivan. Thank you very much. Excellent response...
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DR. MARKS: Ivan, just your reaction with that in terms of his presentation today. And that just because a product
is not labeled as being nano product, that they're nano particles in there. Do you have any first blush of how the
document would be revised?

DR. BOYER: Well, his focus was on very small particles.
DR. MARKS: Right.

DR. BOYER: I mean, when he mentioned of course particles and so forth it was still within a fairly narrow small
particle range and so forth. He provided us with a good deal of information about aggregation and glomeration and I
think that probably needs to be addressed in a little bit more detail in this document.

The issue of just what the exposure is -- is really a critical one. It's one thing to say that there's the fine particles, the
very fine particles -- nanoparticles and so forth are ubiquetas regardless of how a product is labeled. But it's another
thing to evaluate just how much of the material actually gets into the respiratory tract and how much of it is
deposited, particularly in the pulmonary region. So I think the discussion is going to have to be updated to address
that. Also, we're right now, the way the boilerplate reads, we make the statement that um, that in fact, the amount of
respiral particles and people would be exposed to through their cosmetics. Through the products and the powder
products is -- would be a negligible amount or it would not be a significant amount.

And so, I think we'll have to rethink that after we gather the data and take a close look at it. So we've Doctor
Nazarenko's data that we need to take a closer look at and incorporate and summarize in some way. Maybe in this
document or in a supplementary document. And we're also going to have to do a better job I think in terms of
characterizing the data that we've been using up till now, to support the framework.

DR. MARKS: And I kind of felt that Doctor Singal's presentation was more translational. Taking basic science and
then trying to apply -- you mention exposures. How -- is there anything in particular that you include from her
presentation or...?

DR. BOYER: Well, I think she did a good job in terms of evaluating some of the other elements that go into
exposure assessment.

DR. MARKS: Okay.
DR. BOYER: Again, particle size is just one of those parameters --
DR. MARKS: Right.

DR. BOYER: --1just one of those. I should say more specifically, particle size distribution. But there's you know,
a lot more that goes into the evaluation of exposure. Exposure assessments and risk assessments and so forth.

DR. MARKS: Right.

DR. BOYER: And many other parameters. And those are important to take into consideration. And we have some
of that information already in the framework document. But I think we could, you know, based on the context that
both presentations provided we can revise the document and it'll be a better document.

DR. SLAGA: So we'll deal with that the next time or...

DR. BOYER: Well, whenever we see the next document.

MS. FIUME: Sometime in the near future, I promise it for next meeting.

DR. BERGFELD: When is your departure Ivan? You see your workload here.
DR. BOYER: I am supposed to leave the 27th of this month.

DR. BERGFELD: Um-hum.

DR. BOYER: I do have a lot of vacation time built up, so I'm going to try to work some of that into the timeframe.
And in fact, I'm starting my new position on the 28th, the next day.

DR. MARKS: You were going to comment?
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MR. GREMILLION: I wanted to follow up on the, I guess the comment on the Women's Voices for the Earth letter.
They had picked out this sentence the panel noted, the droplets particles from cosmetic products would not
respirable to any appreciable amount. And I'm looking at the document now, it says, that's been changed to note that
most aerosol droplets particles incidentally or -- I guess, kind of a more qualified sentence says, they would not be
respirable to any appreciable amount. However, some of the droplets particles are respirable including up to five
percent of the particle size, is that right? Was that responsive to their concern?

DR. BOYER: Actually, that's -- I believe what you just read was the original language and we haven't really
changed that. That's the language that I think that the panels are going to have to take a closer look at. As a result of
some of the new data that's been presented and so forth.

MR. GREMILLION: So the letter from the Women's Voices (inaudible) that's kind of paraphrasing the current
policy.

DR. BOYER: That's right.
MR. GREMILLION: Okay.

DR. MARKS: Okay. Any other comments? If not, we look forward to seeing the revised document with the input
from the presentations today. Are the presentations today going to go online? What do we do with those? They had
a -- was a very slide show.

MS. FIUME: We do capture them with our announcement. And we do capture them for in the office.
DR. MARKS: Okay.

MS. FIUME: So and often we do post them online.

DR. MARKS: Okay.

DR. BERGFELD: I like to ask a question. When we revise this particular acrosol -- I guess what you call
precedent, is that what you're calling it? What will we do with old documents where we have made other types of
statements.

DR. SHANK: Good question.

MS. FIUME: I think that's something we'll need to think about for when we bring this back in the near future. Have
some recommendations as to what we do, there has been things in the past where our language has change or how
we handle things have change.

We generally announce it with the post meeting announcement and we hope that gets disseminated and then we go
forward with it. We can't really do anything with those that have already been published in the IJT. But we may
also sometimes make a statement that goes into the IJT, that there's been a change to some language and it applies to
all documents. So we can look into something like that.

DR. BERGFELD: Okay.
DR. MARKS: Thank you Wilma.

Belsito Team Meeting — September 10, 2017

DR. BELSITO: Yeah. I thought most of them were, which was why I was like totally confused. Okay. Anything
else on the endocrine? Okay. So, aerosols. That's before endocrine? After endocrine?

DR. LIEBLER: Yes. Itis
DR. BELSITO: So we were asked to potentially make some changes based upon the
DR. LIEBLER: PDF 53

DR. BELSITO: materials that were presented today. I mean, I think one of the issues is we found that even if it
doesn't say that it's

DR. SNYDER: Size distribution thing, I think is still problematic.
DR. BELSITO: Yeah.
DR. LIEBLER: Right. That's my main concern here.
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DR. BELSITO: Yeah.
DR. SNYDER: We don't know what it is.

DR. LIEBLER: So this is PDF 55. This is the data, or the idea that the propellant hair sprays have a median particle
dander of 35 microns, where as the deodorant propellant sprays are 10. And they have the same co-efficient of
variation. And first of all, I wonder how reliable those differences are. I don't know how good the data are, and 1
couldn't look at the references to determine what method was used to measure the particle sizes. And this is why I
had a question for Dr. Nazarenko this morning about how the analysis platform influences the measurement. And
how the chemical composition of what's been sprayed influences the measurement. And whether these distributions
really are different or not. And we've got, you know, three measurements of a deodorant and three of a hair spray,
or something like that. And we haven't really seen the data, and so it's very hard for me to determine whether or not
that's a significant difference or not. But, if we say 10 microns is the magic number, and we know it's about
distribution, but if we say, 10 microns is sort of a gold standard for deposition into the distal airways, or into the
alveoli, then with this deodorant, propellant deodorant spray, we've got half of these particles are below the median.
And so, the respirable fraction should be approximately 50%. And that's not what was used in the calculations here.
I mean, that's what the note from the woman, Ms. Scranton, from Women's Voices for the Earth pointed out in her
memo. So I think she's still got a valid point and we haven't dealt with it.

DR. BOYER: Well actually, if you look at some of the yellow highlighted text, I did re-calculate everything. And
from that documentation that communicates 10 microns as a medium for deodorant sprays, they also indicated that
there's a maximum of like 33% or so. And so I re-calculated everything based on 33%. And I went ahead and did
the calculation also assuming 50% respirable particles. And so the results are now in this document.

DR. LIEBLER: Yeah, and you offer those as sort of alternate calculations at the end. This is on PDF 57, where
you've got a series of bullets then the yellow highlighted section there. And you've got the respirable fraction in the
last bullet as 5%. And I think that still has to be wrong, has to be 50%.

DR. BELSITO: What page are you on, Dan?

DR. LIEBLER: PDF 57.

DR. BOYER: I just can bring up that calculation. Assuming 50%. I can just bring that up.

DR. LIEBLER: No, that's fine. And the thing is, so that, I think is just a either a typo or an error.
DR. ANSELL: Because that changed in the yellow part.

DR. BOYER: Well, it's actually what we received the calculations as. Assumed 5%.

DR. LIEBLER: Okay. But that might have been an error that propagated through somewhere. Because if it's
median is 10, then you know, if it's a symmetrical distribution, and we don't know that. But let's just assume it's the
simplest thing, then half of the particles are less than 10.

DR. NAZARENKO: Well, is it the number metric, or mass metric, or surface air? If it's number metric, it depends
on how low you measure. If you measure down to 20 nanometers, then ten nanometers is drastic.

DR. LIEBLER: Yeah. You're talking about the shape of the tail of the distribution all along, right?

DR. NAZARENKO: Because there are so many particles in this nano size range, that if you measure from 20
nanometers up to 20 micrometers, you measure from 10 nanometers up to 20 micrometers, it's a very small change
in the size lever,

DR. LIEBLER: Yeah

DR. NAZARENKO: but there will be a huge difference in the number of particles. Not so much in mass, but
DR. LIEBLER: Yeah, no, I think we're concerned with total mass of matter that was deposited.

DR. NAZARENKO: It's important to know

DR. LIEBLER: But we can't assess how low they were able to measure without knowing what platform they used.
And so, that's why, and I couldn't check that. I saw it referenced there and it was some report from the council or
something like that.

DR. BELSITO: Are we still using assays that are based on the 70s? We seem to be.

DR. LIEBLER: I just don't know what platform was used. So I don't know if these numbers are very useful or not.
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DR. BOYER: Okay.

DR. BELSITO: So where did you think the 57, Dan, was? In the last bullet? Respirable fractions: 5%, 1%
DR. LIEBLER: Yeah, I think that first one, 5% should be 50%. If the median is 10.

DR. BELSITO: The bullet there is

DR. LIEBLER: It's an approximation, correct.

DR. BELSITO: 50%?

DR. SNYDER: 1% and 5%.

DR. LIEBLER: But that should be checked. This is the same thing that Alexandra Scranton noted in her memo to
us. And she thought it might be a typo, she said. So, and I thought, yeah, it might be a typo. Because, you know, if
you think about the median being 10. If we just talk about the mass distribution.

DR. ANSELL: I think the part that Marta tried to get to in her presentation this morning was that, you know, that
the exposure is still going to be extremely low, even if we use respirable fractions of 5% or 50% or 100% available
as some of the modeling used. That what we're interested in is a risk assessment, not the methodological
measurement of part and size, per se.

DR. LIEBLER: So, I agree with that. But if we're showing numbers that are wrong
DR. ANSELL: Right

DR. LIEBLER: it makes us look bad. So, I agree. I think I agree with where we're going with this, but we need to
have a better handle on the data that we're using to make these assessments, these risk assessments.

DR. BOYER: Okay. And with that, actually comes from a RIFIM document. And it's, what I can do is, I can make
that available and pull that down. I believe it also has the individual data points.

DR. LIEBLER: And maybe something about the platform that was used?
DR. BOYER: Not a lot, but at least it contains something. I don't remember off hand.

DR. LIEBLER: In the presentation from Dr. Nazarenko this morning, I mean it looked like depending on the
platform you could get maybe a two-fold variation in measured parameters.

DR. BOYER: Right

DR. LIEBLER: And you know, a two-fold would be where we are almost, with this difference between the
deodorant aerosols and the hairspray, or the deodorant propellant sprays and the hairspray propellant sprays. And I
don't know if those should be different. You know? If the chemistry of the solutions that are being sprayed should
make them different.

DR. ANSELL: A lot of it is the work-up. I mean, the samples require significant manipulation to be assessable by
the internet, which is why the photographic PDM gave much different results that were gravimetric or those which
used mass

DR. LIEBLER: Right. Exactly. And I include that work-up as part of the platform to measure. The method of
measurement, broadly speaking, from droplets in the air to data on a piece of paper.

DR. NAZARENKO: Well, I would like to just comment that there are specific approaches to formulate the
products, to change the sprayer dye and the way they are applied, to reduce inhalation exposure. It's always a
concern that there's inhalation exposure. And if it's possible to reduce it, then manufacturers should reduce it, and
use those. And that's also the final comment in this letter. Panel noted that droplet/particles produced would not be
respirable to any appreciable amount. So this is a very vague statement. And of course, you know, the research is
not there to specifically talk about quantification of every product. But it's possible to recommend that
manufacturers make every reasonable effort to employ the existing technological approaches to minimize inhalation
exposure.

DR. LIEBLER: Right. That's a good comment. And we often, our panel often operates in that way, we get the best
available data, we note that if it, you know, if it suggests there's a potential for risk or hazard, and then we make a
recommendation. And I think where we're stuck right now is we're not sure how good our data are.

DR. NAZARENKO: Well, in my opinion, there's specific quantitative data for some products. So some ranges in
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terms of when the date of exposure, those, you know, could be cited.

DR. LIEBLER: They could. Although, I noticed in your presentation you didn't have anything about like,
deodorants, for example.

DR. NAZARENKO: No.

DR. LIEBLER: And our, you know, red flag is on a deodorant. That's why I was looking and I was a little
disappointed with no deodorant there. So anyway, there may be data, I mean, there are data. We need better
description of the data so that we can comment on that. And then I think we need to, you know, take the most
conservative approach and recommend that manufacturers can take steps to control the particle size.

DR. SINGAL: Sorry. One of things, speaking from a consumer product perspective, and working on the inhalation
tox aspects of a lot of these products, one thing we find is that often the tools to be able to assess the particle size
distribution doesn't exist across the board. So, larger companies will have access to these resource, smaller
companies may not have access to these resources. So they are left to conduct their risk assessments without the
benefit of having droplet size distribution information. Certainly I agree with Dr. Nazarenko, if we can quantify that
and refine our assessments based on droplet size distribution, that would be ideal. It would be a complete data set.
Unfortunately, that isn't always available. And then taking a step aside from this, so that's just one comment that I
do have and want to keep in the back of our minds. The other is with regards to the distinction between propellant
and pump sprays, which is vastly different. The propellant alone, as being a constituent of the formulation, actually
drives part of the breaking apart if you will, for lack of a better term, of the aerosol into smaller droplets so that the
surface area is much larger and the droplet sizes are much smaller. Something about the force of it coming out of
that specific nozzle. So there is some technology that goes into the design of that pump, or that spray, device is
designed in order for the propellant to work with it to propel it out. And then from a pump spray perspective, on
average, these are about anywhere from 50 to 80 microns in diameter. And those are pretty consistent across
different companies is what you'll see. Propellants definitely, propellant based aerosols, generally about 14 to 15
microns in diameter. So there are some general cut-offs that you will observe if you were to take a survey across
those product categories.

DR. BELSITO: 14 to 15 is much lower than what we've been being told.

DR. SNYDER: I have a naive question. So we talk about aerodynamic equivalent diameters in our measurements
and things but we don't talk anything about MMADs or GSDs. Should that? Which is better?

DR. SINGAL: Well, I think the terminology often times, the acrodynamic equivalent diameter often is almost a
misnomer for the mass aerodynamic diameter. So, to someone like myself, those almost equate to the same thing.
But I understand from folks who may not be as familiar with the terminology the mean the same thing. It's almost
like getting information from a Malvern that says DB50. Someone is looking at that and saying, well, I don't know
what a DB50 is. Well, DB50 is your MMAD, so that's where we get that information. But it does require an
understanding that there are synonymous terms across different data sets. So as long as we have a value by which to
ground ourselves and have that distribution built around, that's where we need to start.

DR. SNYDER: So would you suggest that we have in parentheses or something what that means? Or how we're
using that data in today's current understanding?

DR. SINGAL: Yes. Absolutely.
DR. SNYDER: Okay.

DR. LIEBLER: Yeah. Having context, and I think that's one of the drivers for some of the comments within the
precedence document is that the data is viable, it just really needs context to help it along and make it much more
easy to understand across the board, and be more applicable across different product categories.

DR. LIEBLER: Okay, so I think where we are overall here is that we've got a statement that we've been blithely
using for a long time, which is, the CIR Expert Panel noted that in practice, 95 to 99% of droplet particles released
from cosmetic sprays have aecrodynamic equivalent diameters greater than 10 microns. And then we use that
basically to end discussion. And the data that we're showing so far in this boilerplate document don't support that.
So we need more data before we continue using that statement. And this needs more work with you, more data and
better characterization of the data that we have. And I don't think we can finalize this document until we're there.

DR. BELSITO: Well and, I mean, it goes back to the point that we asked Will before, is that, we go out and A, use
current instrumentation to measure particle size and pull off a bunch of products off of the shelves. I mean, we're
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basing this based on three products that were looked at using 1970 technology. Which I think is totally
inappropriate, you know, particularly based upon what we heard today that whether it's labeled as nannoparticle or
not, a lot of these have nanoparticles. And that leads me to my last point if we're raising all these questions in the
calculations on PDF 57 for both respirable components, particularly the propellant sprays are not valid. Or we're not
sure whether they're valid.

DR. LIEBLER: We're not sure.

DR. BELSITO: And even for the loose powder products, we're not sure.

DR. LIEBLER: Correct.

DR. BELSITO: So, those two paragraphs of calculations, I think we need to go back and get data and recalculate.
DR. LIEBLER: Right.

DR. KLAASSEN: I'd like to emphasize the top half of page 57, which isn't yellow. But I think we need much
better data, at least from what I can gather from this. And now, Ivan can help with this, but, you know, all of the
spray enters the breathing zone, exposure duration is 20 minutes. I mean, how realistic is this for the cosmetics that
we're using? So, most of our discussion today is what happens once the chemical gets into the nose, from your nose
to the alveoli. I think an equal problem, if not even a bigger problem, is how much gets to the nose. And I think
maybe some, I don't know what the data is out there, and the literature. You inhalation people probably know better
than I do, but, you know, this is quite different than occupational exposure. I mean, it's a little squirt and then you're
done. How much of it when you put in your armpit ever gets close to your nose? And it sure isn't that concentration
for very, very long. You know, probably a minute instead of 20 minutes. So, I would like to see this redone. And I
think someone has something to say?

DR. SINGAL: Yeah. Actually to your point, and that's an excellent point, certainly one of the things that we took
into consideration during our initial assessments at RIFIM and certainly something that we carry through in a lot of
our assessments is consumer habits and practice data, which attest to that, that very point. Not all products are used
the same way. Different regions have different habits and use practices. For example, propellant deodorant are
more often used in Europe than they would be in the United States. That's just one distinction. So maybe their use
parameters are going to be different there than they would be here. How often in a day would they be spraying a
particular product, that would change the usage and then the eventual exposure. So, we do take these parameters
into account. The last time I think this was undertaken was in the mid 2000s, so it may be due again. That
consumer habits and practice data be reevaluated. I believe EFAT tried to do this at one point in the late 2000s.
You know, when I say late 2000s, I mean 2013, 2012.

[laughter]

DR. SINGAL: You know, so, you know, we're still in the early 2000s. But, yes, they did try to look at this. They
did have a contract with ISPRA to collect this kind of information. But, their study might have been a bit biased
because they were working with consumers who had known issues with, or complaints with, using certain personal
care products. So that may not be the most representative of a cross-section of individuals who are both consistent
users as well as consistent non-users.

DR. BELSITO: But we could actually get 95% use concentration possibly?

DR. SINGAL: Mm hmm

DR. BELSITO: Potentially? Purchase it from RIFIM? Or ask them for it?

DR. SINGAL: Mm hmm

DR. BELSITO: Because they now have this company called Créme Global in Dublin.
DR. SINGAL: Yep.

DR. BELSITO: That is looking at this. And D.O.s are one of its specific product categories that are looked at in
QRA.

DR. SINGAL: Mm hmm

DR. BELSITO: And so they would have information on the 95th percentile maximum use and they have that
information for both US and Europe population. And if we're interested in the aggregate, we could do the aggregate.
We could ask just for the U.S. since we regulate only for the U.S. And I can't say that RIFIM would share that data
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because they've paid a lot of money to accumulate it, but perhaps we can ask to purchase some of it. But that data
exists.

DR. SINGAL: Yeah.
DR. BELSITO: And this company, Dan and I visited them in May. These guys are brilliant.

DR. KLAASSEN: I would definitely support that. I mean, I think we need to have some idea, or a better idea of
what the exposure is. Right?

DR. BELSITO: So I would contact Ann Marie and you know, let her know that we're looking for this data. And see
whether they'd be willing to share it, whether we could purchase it, or however we could go about it. But we could
get information on pump sprays. We could get information on propellant sprays. They have all of that information
available. Anything else on these? Okay, I think we'll end here. Because we are now 23 minutes past our set lunch
hour. Can we do lunch in 30, well 1:15, 1:05.

Full Panel - September 11, 2017

DR. BERGFELD: Okay. The aerosols. I'm not sure, Dr. Marks, what we would discuss on that since we've had
two presentations and obviously the document has to be -- have this information included into it.

DR. MARKS: That's exactly what our team concluded, that revision to the document would occur including the
nanoparticles and the exposure parameters from this meeting's presentations yesterday by Dr. Nazarenko and single.
And that the Women's Voice of the Earth letter of April 3rd was addressed. And as I did at the last meeting, is there
anybody from the Women's Voice of the Earth here that would like to express any comments?

So we'll await the revised document. We appreciated the presentations yesterday, particularly the basic science on
nanoparticles.

DR. BERGFELD: I don't think we need to vote on that. We can move on. It seemed obvious that it needs to be
updated. The present --

DR. BELSITO: Just another comment --
DR. BERGFELD: Okay.

DR. BELSITO: -- from our team. First of all, a correction on page 57, where it has respirable fraction for
deodorants, pump hair and propellant hair sprays, we thought the deodorant was 50 percent and not 5 for respirable
fraction. And when redoing the boilerplate, particularly based upon the information that we got from Dr.
Nazarenko, we are recommending that PCPC or someone go out and measure using the latest tools the distribution
of particle size in propellants and in pump sprays because the particle sizes that we're referencing here, at least based
upon yesterday's presentations, clearly are not accurate. And we had made that recommendation before that they
pull some ingredients off the shelf and use modern technology beyond the technology of 1970 that was in our report.

DR. LIEBLER: In fact, more than one platform.
DR. BELSITO: yes.

DR. LIEBLER: Because Nazarenko's presentation yesterday indicated that there's a platform-to-platform difference
that's fairly substantial in these measurements. So we need better data upon which to base our assessment of the
approach to these. And it's not going to probably be as straightforward as it used to be.

DR. BERGFELD: Any other comments? Ron Shank, Tom, Curt?

DR. KLAASSEN: No.

DR. BERGFELD: No. Tom, Paul?

DR. SNYDER: No comments.

DR. BERGFELD: All right. Dr. Belsito, comments on the endocrine activity report.
DR. BELSITO: Okay. Let me find it.

DR. HILL: I will while he's saying -- I did have a comment about the aerosols. I felt like, other than the question
mark about what we mean by respirable fraction. I looked at what we wrote in the triglycerides report, and I think it
still stands up really well, even in light of what we heard all yesterday in terms of the rationale that's written there.

23



Distributed for Comment Only -- Do Not Cite or Quote
Inhalation Resource Document
Expert Panel for Cosmetic Ingredient Safety Meeting Transcripts

So while our reference document obviously needs a lot of work, I felt like what we had in that and some other
documents really still stands up quite well.

DR. BERGFELD: That's good to hear because we have to go back and look at those. Yes. Thank you.

DR. BELSITO: Okay. So the endocrine document, by and large, we're very pleased with the corrections that Ivan
had made to that document. We had one correction to the text. I believe Dan is going to do that on PDF page 103
having to do with hazard. Weren't you drafting some language for that, Dan?

DR. LIEBLER: Yes. I'm just (inaudible). It's the last sentence on page --
DR. BELSITO: Mic.

DR. LIEBLER: Sorry. Last sentence, PDF page 103. And it says, "thus hazard identification." And I deleted the
rest of that sentence and substituted for it, "hazard identification may employ in vitro screening tests. But evidence
of these effects must be verified in vivo." It's just a little more succinct and clearer statement of what's in that
sentence. That's all.

DR. HILL: I like it.
DR. LIEBLER: Thank you.
DR. BERGFELD: Any other comments? I think then, we'll move ahead.

DECEMBER 3-4, 2018 EXPERT PANEL MEETING
Belsito Team Meeting — December 3, 2018

DR. BELSITO: Okay, aerosols. We got, again, in an email, some papers out of tox letters and Food and Chemical
Toxicology, looking at cosmetic powders, deodorants and antiperspirants that were aerosolized. Sprayed consumer
products. And then we got a rather lengthy letter from Women’s Voices for the Earth, that are still with concerns
about our boilerplate languages.

I looked at this. I thought it was good, but I just thought it needed to be toned down a lot. You repeatedly say
throughout the document, "particle droplet-sized data, under consumer use conditions, are rarely needed when
assessing inhalation safety of an ingredient in a spray product. A tiered approach to the exposure assessment."

I don’t think it’s rarely needed. I think that it should say something like, "particle and droplet-sized data, under
consumer use conditions, need to be considered when assessing an inhalation study of an ingredient in a spray
cosmetic. However, a tiered approach to the exposure assessment of spray products."”

To say that we don’t give a darn about particle size, I think, is really overstepping what we really mean. I mean, I
agree with this tiered approach, but we want to know particle size as well. That was my biggest issue with this
whole report. And that language occurs several times throughout the report. It’s on PDF 103, PDF 104.

DR. EISENMANN: What that statement is referring to -- in many cases, the concentrations are used at such low
levels that you can assume everything is absorbed and it’s still safe. That’s why the particle size wouldn’t be
needed. But your statement would be fine.

DR. LIEBLER: I think instead of saying the particle size information is not needed, I think it’s better to say that the
particle size information may not actually be available. Because we do have sort of data that is thought to be
representative of differences between pump and deodorant sprays, let’s say. With a finer particle distribution being
with the deodorant propellant sprays.

But we also acknowledge that under the conditions of use, and in the formulations actually used in cosmetics
products, those particle size distribution may be different. But we really won’t know how different, and we won’t
be able to routinely measure those.

So, we may not have the particle size distribution information available to us when we make a safety assessment.
What we will have, is that sort of limited data that suggests that the propellant deodorant sprays are smaller particles,
more within the respirable range.

If we make that the introductory comment, as opposed to we don’t need to know particle size. It’s a little bit
different. Instead of saying, we don’t need to know, say, we often won’t have that information. Therefore, a tiered
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approach allows us to begin with a most conservative assessment. But if we have additional information, we can go
on to these tiers, two and three, to incorporate the additional information into our assessment.

MR. GREMILLION: Kind of building on that. It seems like one the main points in that letter was that particle size
information is a lot easier to obtain now. And so, maybe the statement should be, in the past particle size hasn’t
always been available, and so we’ve taken this approach.

I guess I was curious as to the reactions of that. She’s asserting that the industry kind of knows -- has very granular
information about the particle size in those products. Is that accurate?

DR. BELSITO: The information that we were provided, in these papers from Food and Chemical Toxicology, and
toxicology letters, gave us some ranges of what one would expect in a powder and a spray. I think we do have some
information on that. I mean, the cosmetic powders was just published in 2018. The deodorants and sprays were
from 2012. And the pump sprays was from 2014.

So, I mean, we have, I think, what is the most current data in terms of the delivery systems. I agree that a tiered

approach is good, because sometimes we have data that clears it even when it’s respirable. Then we don’t really
care about what the particle size is in a cosmetic product, because it doesn’t present a toxicologic concern, even

when you are putting animals and they’re inhaling particle sizes that are 4 microns or 10 microns. Then we can

clear it just based upon that.

I think what is problematic, is when we don’t have inhalation data and it’s used in aerosols. So, that’s what I think
this document is really meant to look at, all of those possibilities, when we have data, when we don’t have data.

But I just thought that saying we don’t really care about particle size was just a little too strong a language, because
we sort of do. Oftentimes, we don’t have inhalation data. And we’re clearing it, based upon the fact that we know
the range of particle sizes that are in a pump, that are in a spray, that are in a deodorant, that are in a powder. And
so0, then we are looking at particle size to clear it.

I just thought that that wording was too strong, and needed to be toned down, from my perspective. Before we get
into the comments from Women’s Voices for the Earth, just looking at that. And then I think we need to go through
-- we’ll let Council -- because we got a Wave 4 here this morning. Let you talk about that, and then perhaps we
should go through Ms. Scranton’s letter and go from there. So, Council, what were your concerns here?

DR. EISENMANN: I think we agree with what you’ve said already. One paper that we provided, that is described
in the report, that I would really like you guys to read at some point, is this Schwartz et al (phonetic), paper where
they did -- I don’t know if you got that paper.

DR. BELSITO: We did not.

DR. EISENMANN: Right. So maybe between now and the next time. It’s where they actually did a more refined
exposure assessment, and measured aluminum in an antiperspirant product. So, they not only measured particle
size, they measured the amount of aluminum in the particles, and then they carried it on.

And the other point of this paper was that the difference in particle size, if you sprayed it at a surface versus just
spray it directly into the air. The exposure was much lower if you sprayed it at a surface. I thought that paper might
be of interest to you, to see more details of that.

DR. BELSITO: So, we need to see that paper in the next iteration.

DR. EISENMANN: Right.

DR. BELSITO: Okay.

DR. ZHU: Do we need a whole paragraph to introduce a study? I mean, more details on the study?

DR. EISENMANN: I think a little more detail. I think it would be important for them to read it, so they get the
impression of what a more detailed exposure assessment would be like. And when the exposure would go for that.
And I’m not sure you’d need a whole lot more in the report, but I think it’s important for the panel to read that

paper.
DR. ZHU: But that paper is focused on exposure to aluminum chlorohydrate.

DR. EISENMANN: Correct. It would be considered OTC here. But I still think it would be a useful paper for you
to read.

DR. BELSITO: That delineates the tiered approach that we’re talking about.
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DR. EISENMANN: Correct.

DR. BELSITO: Right. So, I think that would be very helpful. I don’t think you need to expand the document. But
I think the panel needs to understand what you mean by tiered approach.

DR. EISENMANN: Right. And how it causes the -- if you do a higher tier of the exposure, it’s much lower than if
you make conservative assumptions.

DR. BELSITO: Right. Okay. So, let’s go through the comments that were placed by Women’s Voices for the
Earth. Obviously, the first is that we’re still making broad assumptions, and conclusions of safety, about inhalation
cosmetics that are not supported by the data. The particle size in deodorant spray is actually coming from the same
source as hairsprays, and should be given equal weight and credibility.

Basically, sort of the same point keeps coming up, over and over, about particle size. But I think that, clearly, the
papers that we got can address the fact that we haven’t updated the data since 1979. That’s one of her points. "The
boilerplate language, regarding exposure to cosmetic powders, has not been updated and still reflects assumptions
based solely on talc data from 1979.

DR. ZHU: Actually, we updated the data. We have the data to show that exposure to silica in face powder. That
data is from a Danish EPA report. So, the exposure amount ranges from 73 to 85 milligram per day. It’s on PDF
Page 102. We just updated that data.

DR. BERGFELD: The date on that was what? The publication?
DR. ZHU: Publication?

DR. BERGFELD: Yes.

DR. ZHU: 1It’s from the Danish EPA report. It's government issued.
DR. BERGFELD: Danish?

DR. ZHU: Yeah, Danish.

MS. FIUME: 2015?

DR. ZHU: 2015.

DR. BELSITO: So, did she see this document? Do we know? Because, again, some of the points she’s making
have been addressed in this document. Or did she just see what was in the last iteration that we looked at?

DR. ZHU: I think she saw this documents.

DR. BERGFELD: I think we’ve had a policy to get back to her every time there’s been a letter, and go through the
itemized list. Yes. We can look at that.

DR. BELSITO: I understand. But I mean, these comments don’t seem to be addressing what we’re seeing here
right now.

MR. GREMILLION: Can I ask, when you said the Danish data, that supports the -- when you say, "conservative
estimates of inhalation exposure to respirable particles during the use of loose powder, cosmetic products, are 400
fold to 1000 fold less than protective regulatory and guidance limits." That’s citing the 1979 study. And you’re
saying the Danish -- there’s a newer Danish study that --

MS. FIUME: Yeah, the 2015.

DR. BELSITO: Her comment in 1979, was exposure to cosmetic powders in terms of what is the actual exposure
when you use a cosmetic powder. And on PDF 102, there is updated exposure on literature reports, use amount for
one day, application of a loose face powder range from 73.1 to 85 milligrams. So, we’ve updated the exposure.
That’s the Danish study that’s being referred to.

DR. ZHU: Yes. So if you compare the old data from 1979, which is 0.1 to 1 microgram per kilogram per day, and
the new data which is 0.9 microgram per kilogram per day, and another data from the paper the council provided,
exposure to the powder, the amount is 0.084. So, the older data still represent a very conservative assumption. So,
in the boilerplate we keep using that conservative value.

DR. KLAASSEN: I have a general question to my colleagues. If you have a one-fold increase, what does that
mean? You double it, right? What’s a 400 fold decrease? Can you have more than a one-fold decrease? We keep
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using, like, he just read, and we use in these documents; they might have said that, but I don’t think we should
continue to say -- how about 1/400th the amount if that’s what’s meant.

DR. ZHU: So that conclusion is based on comparison. Based on the new paper, published in 2018, the exposure to
aluminum chlorohydrate, where inhalation, after a tier approach is applied, the exposure amount is less than 0.5
microgram per application, per day. And if you compare this value to the occupational permission limit, that is
about 18 milligram per day. If you compare these two values, they differ by four orders of magnitude.

DR. KLAASSEN: Okay. Well, the term that’s been used in our reports today, and tomorrow, it always says a 400-
fold decrease. And I would prefer that to be changed to 1/400th.

DR. ZHU: So, it’s based on you compare this value to what value?

DR. KLAASSEN: It’s just the wording that I object to. I just don’t like the terminology, 400-fold decrease.
Because I think you can only have a 1-fold decrease, because then you’re zero.

DR. ZHU: T see.

DR. KLAASSEN: I would prefer using the word 1/400th the amount.
DR. LIEBLER: Or 0.25 percent.

DR. KLAASSEN: Or make it a percent or something.

DR. ZHU: Sure.

DR. BELSITO: Number two has to deal with her assumption, or her claim, that there are many different types of
cosmetic sprays. And in that, ’'m not an expert. We talk about pumps, we talk about aerosols, we now talk about
propellants.

DR. SNYDER: That comment I think was appropriate, and I think that we need to capture use data based upon
however we’re going to look at them, you know, pump sprays, propellant sprays, powders. I think we do that
already, and I think we need to continue to do that because that drives our interpretation as to what data we need or
what data we have.

DR. ZHU: But in truth, you know, besides the hairsprays and the deodorant sprays there were discussed in the
document, we do not have the data for the other new type of sprays indicated by the WVE. You know, such as the
suntanning, the hair color spray. The airbrush makeup, lotion spray, et cetera. We do not have data for those kind
of sprays.

But our boilerplate language do address the deodorant sprays, separately, from other types of sprays. We have one
question for the panel, whether in information on hairsprays can be included as a worst-case scenario; and therefore,
included in the boilerplate language to represent cosmetic sprays other than deodorant sprays?

MS. FIUME: 1 believe, as Jingiu said, her point wasn’t pump versus aerosol, it was hairspray, versus spray tanning,
versus foot spray, versus airbrush, as those type of applications, not pump versus aerosol.

It appears that it defaults to hairspray, but does our language -- as Jinqiu said, can it be used as a worst-case scenario
for those other type of sprays, when we use the boilerplate language in the cosmetic use section and the discussion
section? We do break out deodorants, because we have that information. But we don’t always, specifically, have
that information if it’s a spray tan versus a hairspray.

MR. GREMILLION: Can I ask why are the deodorants broken out?

DR. ZHU: Because we have data to show that up to 50 percent particle, from deodorant sprays, are respirable. But
that’s a very conservative assumption.

MR. GREMILLION: That says based on the particle size the deodorants are broken out?
DR. ZHU: Based on particle size distribution, yes.

MR. GREMILLION: Okay. That’s interesting. Yeah, I mean, it sounded like cosmetic sprays is really a big
category and, particularly, some of the airbrush things is really a different kind of exposure then what’s
contemplated in this document.

MS. FIUME: I’'m not familiar enough with the technology of what’s used to distribute those sprays or anything.
But generally, from a writer’s standpoint, if there’s any type of spray product, we use the standard paragraph. If
deodorants are known to be a spray, then we add the deodorant language. If we know there’s powders, then we add
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the powder language.

I guess we’re asking the panel, do we need to address it differently? Do we need to ask for information? What do
we need to do to make sure that when we’re using that language, that it actually applies to the product types that are
sprays, that might be a face spray or a hand and body product?

DR. BELSITO: Again, I’'m not an expert in spray technology either. Maybe we need to have someone come in and
address that. But I think the point is, up until recently, to my knowledge, we weren’t looking at deodorant
antiperspirant sprays any differently than we were looking at other spray products.

MS. FIUME: But we did have separate language. And that’s the other point; is that we use that language when it’s
a known spray. So, when we look at the VCRP data there are certain categories that we’re going to assume are
sprays. There are some that could possibly be sprays. And until we get use data, saying that, yes, these are used in a
spray, we don’t necessarily consider them sprays until it’s confirmed.

But if VCRP says it’s used in a hairspray -- whether or not we have concentration of use data, if VCRP says it’s a
hairspray, then we know it’s a spray product and we’ll use the boilerplate language. If VCRP says it’s a deodorant,
but we don’t confirm that it’s a spray, we don’t necessarily add that deodorant language. Because the attitude was
we didn’t want to create concern where there really -- concern wasn’t confirmed.

But then if we if we received concentration of use data that says, yes, this deodorant is used in a spray, then that
separate deodorant language would be included in the cosmetic use section. There’s always been two sets of
language. And then powder was the third set of language. So, it all depends on the information that we get.

DR. BELSITO: But the reason why we had that is particle size in deodorant sprays are smaller than particle size in
hairsprays.
MS. FIUME: Right.

DR. BELSITO: Okay. But then I think her point is, do we know anything about particle size in these other types of
sprays? And we don’t.

DR. BERGFELD: We don’t have exposure time either.

DR. SNYDER: Yeah, that was going to be my comment. So, the consumer use conditions are going to be
drastically different for a deodorant, versus a hairspray, versus a tanning spray, versus an airbrush. And so, I mean,
it becomes quite problematic. Because consumer use conditions are important, because it relates to exposure.

DR. BELSITO: But should we at least know particle size? I mean, one would hope the manufacturers of these
airbrush makeup applicators, that I’ve never heard of, would have some sense of particle size.

MS. FIUME: Can we ask, Council, does that information exist as far as you know?

MS. KOWCZ: Well, they’re not members of the council so we can ask. But there’s only one primary manufacturer,
and I think one of them is a third party, so.

MS. FIUME: What about the suntan sprays or face and body sprays; do we have that type of information?

DR. EISENMANN: The thing is, I suspect they’re going to be pretty variable. I think this is a difficult case in that
you're charged with ingredient safety, and the companies are responsible for product safety. Other than you saying
that your expectation is that the particle size should be whatever, and you’re reviewing as reported -- so in some
ways some of those products, like the airbrush that hasn’t been reported to you, so, you’re really not assessing
whether or not that’s safe. That’s how I see it.

But I don’t think we’d really get that -- and if we got that information, it’s likely to change. Somebody will create
another product and it will change. I don’t have necessarily a good solution other than you expect those products
not to have respirable -- I mean, to have a small fraction of respirable particles.

MS. KOWCZ: But I also think what’s important, is what Paul said, is the consumer use conditions are very
important. So in a sunless tanner, if anybody’s ever had it, it’s very different from salon, to salon, to salon. I think
that’s a difficult one.

And then the air spray, there is one major manufacturer right now, company that’s distributing that. So, it’s going to
be difficult because it depends on how the consumer uses the product.

DR. SNYDER: To be honest, when I read this, I thought we could no longer use a boilerplate statement. That I
think that we’re almost obligated, depending upon the use conditions, and taking into consideration particle size
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distribution, the formulation of the product -- because the formulation can also impact the absorption and other
issues.

I was becoming quite concern whether we could even have a boilerplate that would cover sprays. And we should
just ask for the data and interpret the ingredient based upon data. So, that was my concern as I went through all this.
Because otherwise, it’s getting to be like the one we just did with all these different -- the algae, with all these
different conditions and all these different things.

And I’m not certain that we can globally categorize them. We can use the same argument, if it’s a deodorant;
because we know the deodorant and worst-case scenario and all that. We can put that in the report. But again, I was
not aware of all these other sprays. I mean, face spray, tanning sprays, airbrush.

I think that having a boilerplate that covers all of that, I think will be quite cumbersome. I’'m not even certain it can
be done.

DR. LIEBLER: Yeah. I’'m not sure that we need to try and extend our boilerplate to all these other product types or
spray types that we have no characterization on. I’m not sure that we can use our boilerplate to cover all these other
things; which in many cases, I’ve not seen reported to us as ingredients that we need to consider in any of our report
so far.

So, I think it’s not that we -- maybe I misunderstood you, Paul, I don’t think you were saying jettison the boilerplate
entirely. But I think we can’t wrap all of these other --

DR. SNYDER: Under that one heading.

DR. LIEBLER: I hate to use the term one-offs. These other types of less-frequently encountered spray products,
into a boilerplate that’s really designed to help us deal with much more frequently-encountered spray products, for
which we do have some data.

MR. GREMILLION: Is there data on the frequency of use? The products that are targeted by the boilerplate now,
actually, are more frequently used?

DR. LIEBLER: I don’t even know if they’re reported as such.
DR. BELSITO: What would an airbrush face makeup be reported under?

MS. FIUME: I wouldn’t use the airbrush as a good example. Because as Carol said, we would probably have no
idea that it’s an airbrush makeup unless we were maybe -- and this is just my guess -- to receive concentration of use
information, under the category foundation, that says it’s a spray. So to me that would give an indication that it’s an
airbrush makeup. But that would just be my guess.

But we do often receive information that says a face and neck product, whether or not it’s a spray, and sometimes it
is. Or a tanning product, and it’s a spray. So, there are other categories that can be sprays and that we find out,
through the concentration of use survey, whether or not they’re a spray or a powder. They could also be powders.

And sometimes it will say not spray, but then we don’t know whether or not it’s a powder. So there are a number of
categories, that aren’t hairsprays or aren’t deodorants, that can be spray products.

DR. BERGFELD: We could probably do that in the introduction, say what this is covering.

DR. LIEBLER: Right. I think we just have to draw limits around what this spray/aerosol boilerplate covers. And it
covers the relatively, frequently-encountered ingredients in formulations that we handle on this panel. But it’s not
comprehensive to all possible respirable ingredients.

And the panel’s aware that there are other delivery formats and ingredients, for which sufficient information isn’t
available for us to determine how to encompass into this precedence document. The panel will consider those on a
case by case basis, with the available data when they occur.

DR. BELSITO: Would we even know, from the product category, that it was used in a sunless tanning product?
DR. EISENMANN: There is an FDA product category called indoor-tanning products.
DR. BELSITO: Okay.

MS. FIUME: The concentration of use data that you received, as unpublished data, is very detailed to that
information. You wouldn’t know from the VCRP data whether or not it’s a spray, because that’s just a number. But
the accompanying concentration of use data would tell you whether or not it’s been reported to be used in a spray,
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when the survey gets returned.
DR. LIEBLER: Are there tanning sprays that are propellant, and tanning sprays that are pump?
MS. FIUME: Are those separated out, Carol?

DR. EISENMANN: I don’t think the indoor-tanning products are necessarily separate. They’ve asked me to
separate out the suntanning product. I’m not sure if they went as far as the indoor-tanning products out. Sometimes
some people tell me whether or not they’re sprays. But I don’t always get it.

DR. BELSITO: There are the rub on ones. And then there are the ones where you literally go into a chamber, and
you have your whole body sprayed at a salon.

MS. FIUME: But that’s also available -- I mean, you can buy a spray on indoor tanner.

DR. BELSITO: Right.

MS. FIUME: In the store. I know my sister, that’s the type she uses, is the spray on rather than a rub on.
DR. KLAASSEN: Does she have any health problems?

MS. FIUME: Not from that, that [ know of. But to me, think of the face and neck. The sunless tanning, I’m hoping
a lot of people aren’t spraying at their face, because that would be very difficult to control. But the face and neck
products are designed, specifically, to be aimed at the face and neck, per the name of the product. And those are
available in sprays.

DR. BELSITO: I agree with Paul, it’s very complex. I think the issue is very complex. More of it depends upon
how it’s used, frequency, duration of exposure. It’s almost like we can create the boilerplate, but then we have to
adapt it for all those other issues.

DR. LIEBLER: I think we can use the boilerplate to help guide our approach. We can’t use the boilerplate as we
have in the past to essentially foul off pitches.

DR. BERGFELD: But, essentially, we’ve not been faced with this dilemma before, with the different types. This is
being brought up by the Women’s Voices.

DR. BELSITO: Right.

MR. GREMILLION: T just want to reiterate. I think one of the points she’s making here, is that you’re
distinguishing deodorant sprays on the basis of particle size, and now it’s much easier to determine. It seems like
the manufacturers know the particle size of the products, because they’re specifically telling the people they’re
sourcing from what particle size they want. And so, having that information in here --

DR. EISENMANN: You have to remember, there’s a big difference between the particle size of an ingredient and
the particle size of what’s in the product. Because you’re not necessarily going to get just the little particles of
whatever, kaolin, or something, coming out. It’s going to be mixed with other things, and then put it in the product
to spray out. So, the particle size of the ingredient will not reflect what the particle size in the product is.

MS. FIUME: Which was why I was --

DR. LIEBLER: We tend to think of particles -- I mean, I think, the way you’re looking at particles is I’ve got this
stuff I’'m going to put into this deodorant, so I take a teaspoon and dump it in. And then that’s the particle size that
comes out the nozzle.

But actually, the particle size of what comes out the nozzle is influences by the nozzle physics; and the identities of
all the other chemical substances that are part of that, that influences the stickiness and adherence of any particulate
matter, or any liquid matter, to make these little droplets.

And so we don’t think of particles just as these little hard particles that went into the initial formulation. But the
particles are what comes out of the nozzle. That’s really the particle size.

MR. GREMILLION: I guess it’s not appreciably easier, today, to update kind of the particle size numbers that we
have in this document?

DR. LIEBLER: Realistically, if you’ve ever had a can of anything that sprays and you use that can when you just
first open it; and then you notice when the can’s almost empty the spray seems different. You know, bigger -- it
looks like --
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MR. GREMILLION: I mean, there’s particle size numbers in this document. And I thought she was saying --
you’re making a distinction on the basis of particle size, and now it’s easier to do that --

DR. LIEBLER: No, it's not that easy. That's the fundamental fact, it's just not that easy.
MR. GREMILLION: Okay.
DR. LIEBLER: It doesn’t work like that. Yeah.

DR. SNYDER: It’s going to be just similar to how we approach everything else. In the absence of inhalation data,
when we know we have an aerosol use, we need other data. And if we get particle distribution data, in the final
product formulation, that makes us comfortable that it’s not going to be respirable, that checks it off. Ifit’s an
exposure situation that will not result in systemic toxicity, greater than systemic toxicity data that we already have,
we’re comfortable.

I mean, I can clearly see how we’re going to evaluate the data. And it’s just a different approach that we’re going to
have to take now. We just can’t broadly categorize these into broad assumptions of a spray versus a propellant
deodorant.

DR. LIEBLER: Right. And I think this is where the tiered approach helps us. Because it will be cases where we
can use the most conservative assumptions, that everything is respirable, and it still doesn’t present a risk. And then
we’ll have things where the particle size information that we do have to go on, suggest it might be respirable, the
concentration might be enough to present a risk. That’s tier two. And then tier three is where we need real data on
the product under conditions of use.

We’ll never be able to resolve those in advance with a boilerplate. Those will be battles we’ll have to fight, every
time, when we have an ingredient to review.

DR. ZHU: May I ask one question? In a situation when the industry does not provide particle size distribution data,
for all those new types of sprays, would the data then be considered to be insufficient to determine the safety of an
ingredient?

DR. LIEBLER: We won’t know that until we have the actual ingredients and their use concentrations to work with.
In other words, we can’t say industry always need to provide us particle size distribution for their product under use
conditions. We won’t know if we need that. I mean, if they automatically do that, wonderful. But if they don’t do
it, it doesn’t mean it’s insufficient, until we know more about the use concentration and the use practice.

DR. ZHU: So, we would need to address that issue in the boilerplate language?

DR. LIEBLER: No, I don’t think so. Because I don’t think we could provide useful enough guidance in a
boilerplate anyway.

DR. BERGFELD: Again, I think clarification at the beginning and maybe the end. Some of these will have to go
under specific review.

MS. FIUME: So, for now the hundred thousand dollar question that I really, really don’t want to ask, but will. Just
about every report we have has ingredients that are used in some type of spray; that it’s known to be used in some
type of spray. Are there changes that need to be made now? Are there changes that need to be made, once you get
more information or see a revised version of the aerosol language? How do you want us to proceed in all of those
reports right now?

DR. LIEBLER: I think we continue to use the language we’ve been using, until we can finalize this aerosols
precedence document. And we don’t really have good information to suggest that our approach has been wrong.

MS. FIUME: As we go forward and announce the different versions, are there any request that you have of
industry, that would help answer the questions that we could put out with our post-meeting announcement? Or is
there anything specific that can be asked for?

DR. LIEBLER: Does it seem like our main issue is propellant sprays?

MS. FIUME: Idon’t know. Because I don’t know when they talk about the face products, if those are propellant or
if they’re a pump. Carol?

DR. EISENMANN: Well, it’s also category. If I understand, it’s a type of bag-on-valve type of spray where --

MS. KOWCZ: 1t’s a forced air. It’s a forced pressure, basically. Because you’re trying to keep two types of
ingredients separated. So, one ingredient needs to be protected from the rest of the formula. And the bag-on-valve
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is just keeping one type -- let’s say the DHA is very reactive with the reset of the formula. So, DHA is in one part,
the formula’s in the other, and it’s a forced airbag, and it forces it through the nozzle.

Then there’s a propellant where you’re actually mixing it all together, in the formula, and then you’re aerosolizing it,
and then it comes out. So, that’s two very different types. And that would determine, definitely, a different particle
size distribution, uses, conditions, all that.

DR. BELSITO: Is such a person available, to come address the panel, on the acrodynamic diameters of these
various types of sprays that are used in cosmetics? So we can get some sense of that.

MS. KOWCZ: I’m sure there are suppliers that have information. Most of the industry that deals with any of these
systems, there are experts in particle size. You know, what type of spray pattern you want to have, what the particle
size distribution is. There are many experts on that.

DR. LIEBLER: You’'re talking about having somebody come in and give us a seminar?
MS. KOWCZ: A talk.
DR. BELSITO: A talk, yeah.

DR. LIEBLER: Yeah. I mean, that will just kick this down the road further in terms of time, though. We schedule
them for April? We talk about what they have to tell us, then we revise this thing again. We see it again in June.
We maybe finalize it then?

DR. BELSITO: I just don’t know anything about these sprays. And we’re being asked to determine safety and this
is going to be an increasing issue. And clearly, it’s an issue that Women’s Voices for the Earth will continue to
bring up and we’re not resolving it. And I just think that we need greater expertise, or a greater understanding
among ourselves, as to what we’re talking about here.

I mean, up until this letter, with these various different types of sprays, I was unaware of that. I don’t use any spray
products. So, I’m not cognizant of it.

DR. SNYDER: We’re obligated to change our boilerplate anyway, based upon what we learned about the
distribution of particle size measurement. That there’s new technology that now capture the full spectrum. We are
in the process of revising that. I just would prefer if before we get to another revised boiler, that we at least have
some idea that we’re not overlooking something or misstating something.

I mean, I appreciate the comments, holding our feet to the fire, so to speak. But we just can’t use these broad
assumptions. And we were using some very broad assumptions. And I think we can no longer continue to do that.

MS. FIUME: No. But to clarify, for now I was under the impression that we will use the language, until we know
for sure why it’s not appropriate. Correct?

DR. BELSITO: Yes.

MS. FIUME: So the report language will not change until we have reason to change it.
DR. BELSITO: Exactly. Right.

MS. FIUME: Okay.

DR. BERGFELD: Or I think the caveat would be, that if we find that we have a spray that doesn’t fit, that we will
look at it individually.

MS. FIUME: So, what doesn’t fit? Because in all of the past reports it didn’t have to be a hairspray. Sometimes it
was a face spray. So, what doesn’t fit?

DR. BERGFELD: Well, here is the problem. The panel is going to have to decide that when they look at the
ingredient and the chemical. Decide if it pulls out of the routine boilerplate for whatever reason.

MS. FIUME: Okay.

DR. LIEBLER: You’'re asking, right now, do we change all the reports that are in process? And my suggestion is
no we don’t, until we figure out how we’re going to handle this.

MS. FIUME: Thank you. That’s the answer I was looking for.
DR. BERGFELD: Who’s reporting on this?
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DR. SNYDER: Dr. Marks.

DR. BERGFELD: It might be well that this particular team has a response, what they think that ought to be done
here, succinctly stated.

DR. BELSITO: Well, I think, what we’re saying is, is that the language doesn’t change. And at least, what I heard
is that there is some support to get an individual to give a brief talk at the panel, outlining the various aerodynamic

particle size of different types of sprays. And what the common types of sprays are; because again, [ wasn’t aware

that there were things different from propellant and a pump.

That’s what we’ve been working on. And now we’re being told there are airbrush sprays. And I don’t understand
what that is, and how that makes the sizes different. So, I think we need a better understanding of what’s out there
for cosmetic spray application. And I don’t know.

DR. BERGFELD: But you’re also saying that the intent is to change the boilerplate to adapt it to the current uses, to
understand better the delivery systems. And hopefully, in the future, be able to have a broader perspective on how
we deal with these sprays.

DR. BELSITO: Mm-hmm. Okay. So, where are we with the comments?
DR. SNYDER: Number three. The updated language on exposure for powder.
DR. LIEBLER: Say that again, Paul.

DR. SNYDER: We just covered the cosmetic sprays. The third point was the updated language regarding
exposures.

DR. BELSITO: Well, we do have the update on the cosmetic powder exposure. That’s why I was asking whether
she saw this most recent document. That’s there.

DR. SNYDER: Okay.

MS. FIUME: And I believe that’s what she’s responding to. So, I don’t know why that question was in there.
Because most of the other questions seem specific to the document.

DR. BELSITO: Right. Okay, number four, citations for several of the newly included calculation examples do not
correspond to the relevant papers and should be corrected.

MS. FIUME: Jinqgiu, you responded to these, correct?

DR. ZHU: Oh, yeah. Actually, all these exposed dose amount are accurate. So, first, for the use amount of
deodorant sprays, it's actually coming from the SCCS Notes of Guidance. But in the previous version we cite one
paper. But, actually, this SCCS Notes of Guidance need to be cited as well.

And secondly, if you look at Table 2, again, the exposure amount of face powder range from 73 milligram to 85
milligram. The data is coming from Danish EPA’s report. And, actually, this data also coming from review paper.
So, if you look at the table in the review paper, it shows that the face powder, the dose at 85 milligram, is coming
from Loretz paper; 2008 paper. After carefully checking the original paper article, we found that this kind of data is
actually from another paper. So this citation we will correct that.

And thirdly, for the paper, again, the face powder, the exposure to the silica is from Danish EPA’s report. So, in that
document, Danish EPA cited the SCCS Notes of Guidance as the data source. But in the SCCS Notes of Guidance,
there is no category for the face powder. So, in that document the use amount at 510 milligram per day refers to
liquid foundation.

I double checked the original Danish EPA’s report, and the SCCS Notes of Guidance, these two values are equal.
But the Danish EPA seems to use the liquid foundation use data, at 510 milligram per day, to represent the worst-
case scenario for exposure to face powder. And that data clearly stated it in the Danish EPA’s report.

DR. BELSITO: Okay. Then the fifth point I think we’ve already discussed, ad nauseum, that we downplay the
particle size as a consideration, but tiered approach is how we go. Anything else on the aerosols?

So, we’re holding with what we have for now. We’re going to try and get a better speaker, or information, so that
the panel has a better understanding of the various types of delivery systems, and particle sizes that those delivery
systems produce. And then, based on that, we may consider changing this boilerplate.

And I guess Paul’s point is, how does this work as a boilerplate? Are we not going to -- because up until now we’ve

33



Distributed for Comment Only -- Do Not Cite or Quote
Inhalation Resource Document
Expert Panel for Cosmetic Ingredient Safety Meeting Transcripts

simply been using it in the cosmetic use section. Is this just going to be like we’ll refer to it, like we do for hair dye
epi, and then look at it case by case within the report itself, based upon what it’s used? How do we use this
boilerplate?

MS. FIUME: I would like to point out, in the discussion, we do refer to the resource document with a link, as we do
with the hair dye epi. So, we do that currently. I guess, I was sort of interested to see -- and maybe an expert can
tell us -- in those other spray types, maybe, because often they’re heavier products that might affect the particle size,
can the hairspray be used as a worst-case scenario? And, as Dan said, build off our current language that way? Or
do we really need exposure type for each individual type of product?

DR. BELSITO: No. And that’s what I would hope the expert would tell us. That, okay, we can pick a delivery
system that’s a worst-case scenario and work off of that.

DR. LIEBLER: And I think we can check the commonly used delivery systems that sort of dominate spray
products/pumps. The forced air and the propellants. To the extent that we have some data for those, build our
boilerplate around those. And then say we are aware that there are other types of devices, but if we don’t have data
for them, we really can’t assess them. So, this precedence document only applies to the types of delivery devices for
which we can evaluate.

MS. KOWCZ: Can I just ask a question? The objective of having an expert come, Dr. Belsito, is it really to just
discuss the different product forms and the potential different spray patterns, particle sizes, whatever? Or is it really
to help you determine the safety of different type of product from?

Because I have to say that depending on the formula, knowing a different particle size of use will not help you.
Because it really is dependent on each formula. I’m just trying to figure out what would be the objective for getting
an expert on sprays?

DR. BELSITO: Well, I’'m assuming that the spray, regardless of what is put into it -- if you take a specific formula
and put it into different types of packaging, your aecrodynamic size may vary a little bit, but maybe I’m wrong.

MS. KOWCZ: So that’s what you want to confirm or?

DR. BELSITO: Yeah. I mean, I guess what I’d like to know is, in general, if you use a pump spray, if you use a
typical hair aerosol spray, versus whatever these other types of delivery systems are, are you changing the
aerodynamic particle size of what’s coming out of those sprays. I would like to get a better handle on that.

Because what we seem to be being critiqued on are that we don’t look at airbrush spray. Is an airbrush spray -- does
that give a finer particle size than a hairspray? I don’t know.

MS. KOWCZ: Okay, that’s a whole packaging issue, also, as well. So, it’s not just the particle size that’s
distributed. And the end result will be an entire -- it does depend on the type of packaging, the nozzle, the diameter.
There’s a whole physics to the packaging mechanisms as well.

DR. KLAASSEN: I think we want to know that. And also, I think it’s been emphasized, today, that the formulation
is important. That’s something that we have zero information on at the present time. So, how does the particle
mass, diameter, et cetera, change with different formulations? Is it a 10 percent change or a 3-fold change? What’s
happening?

So, we need to have a better feeling for these cosmetics, as they’re used, of basically the size of the particles that are
being sprayed. That’s what we would like to have that person educate us on. What are the main things? So, if
you’re using hairspray and it’s not spraying right, you put a paperclip in there and does that change things or not?

DR. BELSITO: Well, we don’t really care about that. I mean, we can’t look at consumer abuse of the product.
DR. KLAASSEN: No. But we need to know what does vary it. What does vary it.

DR. SNYDER: It could simply turn out that if we use the deodorant propellant spray, which we have good data on,
particle size, distribution and all of that in a worst-case scenario, that they could say if you use that as your default,
that will broadly cover all the rest of the sprays.

We don’t have the data, that’s what Alex is saying. You don’t have data to support your statement. So, if we had
somebody that could come and tell us, or give us that data, to say that these other spray types all would fall well
within that, then we’re fine. But we don’t have the data.

DR. KLAASSEN: And what we would really like to know is, with those various systems, what percentage of the
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product is less than 10 microns? Because we kind of use as a cutoff if things are less than -- they aren’t going to get
down into the respirable track if they’re not less than 10 microns. So, that’s the part that we’re really interested in.

DR. LIEBLER: Do we think an expert’s going to come in and give us new data that we haven’t seen?
DR. KLAASSEN: Yes.
DR. BELSITO: I don’t know what airbrush technology is.

DR. LIEBLER: Yeah. Right. I used an airbrush when I was a kid to paint model planes. I mean, I think it’s the
same device.

DR. BELSITO: I don’t know, she’s claiming it’s a different device.

DR. LIEBLER: No, airbrush is an airbrush.

DR. BELSITO: No, I understand. But that the aerodynamic particle size of an airbrush may be different from a hair
pump.

DR. LIEBLER: Oh, who knows? It might be. It might be. I’'m just wondering if we’re just sort of following this
off by saying we’re going to get an expert to come and size this up for us -- no pun intended -- instead of figuring

out what questions we need to have them address. I think we shouldn’t invite anybody until we can tell them
exactly what questions we need to have answered.

DR. BELSITO: For me, what are the different types of sprays that are used generally in cosmetic products? And
what are the average aerodynamic particle size that comes out of that type of spray application use?

DR. LIEBLER: Well, if we can get somebody that can tell us that, let’s bring them in.

DR. BELSITO: Yeah. You know say, okay, these are the six types of -- here’s an airbrush spray, here’s a pump
spray. Here’s a da-da-da DO spray. And these are the average aerodynamic particle size. Here’s the distribution.
And like Paul said, it maybe that a DO spray has the smallest and we just use that as a default. Ifit clears that, then
we don’t need to worry about it.

Or it may turn out that the airbrush is smaller and if we use that, we don’t have to worry about it. But I don’t know
that. Because like I said, I don’t use any spray products, other than the occasional cleaner in the house. And I don’t
really care about that. I don’t understand these different spray systems.

But I would imagine an airbrush spray probably has a smaller aerodynamic particle size than a hairspray. But I
don’t know.

DR. LIEBLER: This issue has us fogged in, circling the airport.

DR. BELSITO: So, we stay with the current statement as is. That’s my recommendation. Is everyone happy with
that?

DR. SNYDER: With the modification of 5 percent to 50 percent, all those modifications, right?
DR. BELSITO: Right.
DR. SNYDER: Worst-case scenario.

DR. LIEBLER: No wait a minute. You're talking about changing all reports in the use section where we currently
say in practice?

DR. SNYDER: I thought we found out that we were under estimating the exposure. We were saying it was 5
percent and the conservative was better at 50 percent. Was that not right?

DR. BELSITO: Where are you, Paul?
DR. SNYDER: Let me find it here.

DR. ZHU: Okay, the 50 percent is for the deodorant spray, right. And the 5 percent is actually for the hairspray.
We addressed that separately. But the Women’s Voices for the Earth suggested that the boilerplate language include
information for the deodorant spray. You know, clearly, stated that up to 50 percent of airborne particles are
respirable.

But right now, in our boilerplate language, we do not indicate that. So, do we need to do that? Up to 50 percent of
particles are respirable?
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MR. GREMILLION: And then you also have -- in your response to her, you say recent studies indicated that most
of the mass, 85 percent to 93 percent of inhaled airborne particles released from cosmetic powders, is deposited in
the head airway, not the pulmonary region. And that implies 15 percent, at least, if you don’t want to go to the 50
percent associated with deodorants.

DR. ZHU: Yeah. But actually, we discussed that issue in the document. Even though up to 50 percent of particles
are respirable, we need to consider the product parameters of the formulation, the nozzle size, type of propellant, as
well as the exposure parameters, including spray type, frequency, spray direction, et cetera.

So, when a tiered approach is applied, the actual amount that -- in the deep-lung region will be dramatically
decreased. And in our boilerplate language, we do state that the data is insufficient to determine the extent of lung
exposure that resulted from the use of deodorant sprays, compared to other cosmetic sprays.

The only thing we do not clearly state is that up to 50 percent of the particles are respirable. So, do we need to do
that in the boilerplate? That’s the point from the Women’s Voices for the Earth.

DR. BELSITO: On page PDF 100 --
DR. ZHU: 103. I mean, the boilerplate. And 100 is the discussion in the document.

DR. BELSITO: Right. Page 100 of the PDF, the first full paragraph deals with, the conservative estimation
indicates up to 50 percent of particle size distribution, released from propellant deodorant sprays, consist of
respirable particles. And then it goes on to different patterns of use. How you’re spraying. The angle of the spray.
The size of the room, da-da-da. Respiratory rate of the person applying it.

But I think we have been looking at deodorant sprays differently than hairsprays. So, I don’t think we need to
change things.

MR. GREMILLION: I guess, when you see on Page 100, you say 95 to 99 percent of the droplet particles released -
- the CIR Expert Panel previously notice that in practice, 95 to 99 percent of the droplets released from cosmetics --
not the deodorants, the cosmetics -- have less than 10 microns. And then, in your response and in other places too,
you have this 85 percent to 93 percent, which seems like a difference between 5 percent to 15 percent is respirable.

DR. ZHU: We actually discussed that already.

MR. GREMILLION: I don’t understand why the factors that you cited don’t apply to the 5 percent as well as the 15
percent. Just for the record.

DR. BELSITO: I’'m not exactly following where you’re at, here, in this report.

MR. GREMILLION: I was looking at the response to comment three. In the first, second, third, fourth paragraph.
"In addition, recent studies indicated that most of the mass, 85 percent to 93 percent of inhaled airborne particles
released from cosmetic powders is deposited in the head airway, not the pulmonary region."

It seems like that indicates that 95 to 99 -- that’s kind of at odds with the 95 to 99 percent of the droplets released
from cosmetic pump and propellant. Is it different for powders than pump and propellants? I thought we just
talking about cosmetics versus deodorants. But that’s a lower number than the 95 to 99 percent.

DR. BELSITO: Which point are you on?

MR. GREMILLION: Number three.

MS. FIUME: Powders are different than the sprays.
MR. GREMILLION: All right. Well, I’ll leave it there.

DR. BELSITO: The powders were addressed. Perhaps you didn’t get the email from Kevin. So, there were
three separate papers that were sent out that are summarized. But they couldn’t actually send the papers because of
copyright issues, so they emailed them to us. The powders are different in terms of size and sprays.

MS. FIUME: And powders are always addressed separately in the cosmetic use boilerplate language. If it’s known
to have a powder use, that’s separate language that’s added to the document.

MR. GREMILLION: I’ll check my notes and circle back.

DR. BELSITO: Okay. Anything else? Okay so we’re staying with what we have. And then try to get a better
understanding of the types of sprays that are available for cosmetics and the acrodynamic particle size that each of
those would typically generate.
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DR. MARKS: Ron Shank, there is a memo -- is that dated today also? Yes. And this memo is from the Sciences
and Support Commiittee also. And key issues are mentioned, there’s three of them. And let me see, that’s Page 67,
and the edits are 96. Jinqiu, we made it easy for you, didn’t we, for the hair dye, after all that discussion. Other than
you went through the work of forming the discussion, but that’s okay.

So, I think tomorrow if the Belsito agrees, we probably will just move on to that’s the final resource document. I’'m
not sure we’ll need to see it again. But we’ll see what happens tomorrow.

Okay. So, tomorrow, Ron, Ron and Tom, there are lots of edits that Jinqiu made. And then there’s in Wave 3, the
Women’s Voices for the Earth letter. And, Jinqgiu, your response is, maybe we need to go over those individually.
And then lastly, what we received this morning from the Science and Support Committee. And that’s on Page 96,
are the edits.

Where should we begin? Should we begin with the edits? How do they look? And then go to the Women’s Voices
and finish up with the council? Does that seem reasonable? Ron, Ron and Tom, there are lots of edits. Was there
anything that stood out that you felt should be changed?

DR. SHANK: I think it depends on what our intent is. Between the council’s comments, the Women’s Voices for
the Earth comments, and our documents, we seem to be going back and forth talking about particle size and
inhalation. That’s sort of been our major focus.

Actually, from an inhalation toxicology point of view, that is a naive approach. Particle size is only one part of that
which governs what comes from the air into the whole respiratory tract. From the nose to the alveoli. Many, many
different factors. I’m not going to name them. I can, but.

So, what are we trying to do here? Talk about aerosols and pump sprays, which is basically delivery of ingredients
and formulations, and then the exposure. Or are we really interested in what governs the deposition of material in
the respiratory tract.

One document, the latter, is a very large document. You can talk about humidity, solvents, airborne time, baby
lungs, adolescent lungs, old people lungs. The list is very long. And just the definition of the different
measurements for particle size and characteristics of particles in food dynamics.

So, I think we need to decide what is the purpose of the document. Because everybody’s having different
suggestions, at different levels, and it becomes a very mixed bag as far as the science of respiration of chemicals.
So, Council wants to tell us or --

DR. ANSELL: Well, we agree, absolutely. We think that the original document, which focused exclusively on
particle size, really needed to be updated. The Women’s letter said that they found papers, which showed particle
size greater than the particle size that was in the boilerplate. And I think what that brought to light was that we’re
missing -- what we’re really interested in is exposure.

DR. SHANK: Right.

DR. ANSELL: And which particle size is only one element. And so, what we tried to bring in, in our comments, is
really the risk assessment that how under may exposure scenarios, the exposure is so low that even presuming 100
percent respirable fraction would not present a concern. The data typically is generated with all respirable size, six
hours a day for multiple times. And we’re talking about 15 second exposures, maybe a couple times a day.

But I do think that’s where we’ve ended up, is we now have a paper which is neither fish nor fowl. We have the risk
assessment discussions added, but we still have a lot of this, quite literally, boilerplate; that depending on this
scenario, you'd pick this language.

And we think that this is getting closer. Certainly, it goes to exposure and not just particle size. Although certainly,
it doesn’t get into the box models and all the other elements. Well, actually we do talk about one and two box
models. It’s trying to portray that it’s a much richer discussion than simply particle size.

And so, maybe we need to do another iteration, looking at some of the older stuff carried through. Does it still
suggest that this is too particle driven?

DR. HILL: I think part of it is, is that if you got something like the silica we were talking about earlier, and particles
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are the problem, potentially, in developing something like silicosis, that’s a very different toxicology scenario than
something like the polyaminopropyl biguanide that we were discussing. Where there’s clearly that communitive
exposure, but it’s really things that get in there as a liquid, not particles that matter. But what size of the droplets
and how deep in the lungs can they get.

And then we have other things that’s strictly that exact same deal, but the mechanisms of toxicology are how big a
concentration can you develop, or how long, and where, in the respiratory tract.

So, you can try to mix apples and oranges for something that’s true particle scenario, where it’s a solid that’s being
deposited in the lungs. And can we clear it or not. Versus something like a formaldehyde, which is just an upper
respiratory tract irritant unless you breath too much of it. And it’s gaseous and we’re breathing something volatile,
in which case it’s going everywhere in the lungs.

As a reviewer on the panel, every time we get to this language, the scenario is we have potential inhaled routes of
exposure, do we have data or not? Do we think the inhalation toxicology data is relevant, or is it not? If we don’t
have it at all and then we use it as a write off, is that document that we’re referencing -- I mean, this is where I get
through 99 percent. And we have language that we’ve used in some documents that says something to the extent
that -- and relates it to occupational exposure that’s language related to particulate problem. When in fact, the
ingredient we're reviewing has nothing to do with particulates at all, because it’s in a liquid droplet or it’s not there
at all.

So, that’s what we’re trying to get at, is if we’re going to use it to dismiss, we don’t need inhalation toxicology and
here’s why. What do we have in place to refer to? Because it sure doesn’t help to have something in place that
refers to particulate associated toxicology if the ingredient usage, at hand, has nothing to do with that.

We’re talking about small droplets that can get into the deep lung of spray colognes. There’s no particulates there,
or there are if stuff evaporates and we end up with solid. Because as particles are flying through the air, for sure the
liquid evaporates and it happens pretty quickly.

And ultimately, what we can say is there’s still big gaps in science. But at least what we can do is say, what kind of
exposure are we talking about in any particular case. If this stuff gets into the lungs, so what. Where in the lungs?
Where in the respiratory tract? Because that, so what, is different depending on what those ingredients are. Isita
clay? Then it’s a solid exposure scenario. Is it something in small liquid droplets like the polyaminopropyl
biguanide? You get my point. Is it a reactive? Is it something volatile like a salicylate, where it’s the vapor of the
salicylate itself that goes?

DR. MARKS: So, how would you, Ron Shank, or Tom, or Ron Hill, guide Jingiu in terms of editing this? Again,
what I heard is the most important factor in all of this is, what is the exposure to the respiratory tract of these
ingredients? And then, Ron Shank, you elucidated a number of factors that are concerning not only exposure, but
also the risk assessment of it.

So, it’s sort of how do we -- as you said it before it was particle size because that’s where we were really focused.
But now it’s not. And I think of how the Science and Support Committee keeps using the word “tiered” approach. I
guess we could further elucidate, what does that mean as a tiered approach?

DR. ANSELL: We discussed it in some detail. I wonder if it’s just literally editorial. Because we didn’t really
object to any of the statements. But maybe if we took it out of this, if then, type of format.

DR. HILL: But in context with all I just said, I pretty much agree with the tiered approach. I mean, maybe the
specifics change, depending on what ingredient we’re talking about, but I pretty much agree with it.

DR. ANSELL: And there’s nothing in here which disagrees with the tiered approach. I think you excellent draft
discusses that, and talks about how it’s a tiered approach. But then we go into some pertinent tox results examples
that they note -- a lot of the -- “No maximum use concentrations in spray and/or loose powders” examples. And
then you put in exposition. And maybe if we just keep the exposition, we’ll have a resource document that points
out our feeling -- which reserves the factual elements and conclusions, that at least the council agrees with.

It’s a tiered approach. The exposures had to be very short. It’s complicated in the first instance. We do a tier one
assessment. It’s all defaults, and that it could require, depending on the conclusions, becoming more and more
precise in data inclusion.

DR. HILL: And I guess the other part of it is, if we want something to use as a boilerplate per se, then we might
need to have 16 different scenarios where under this circumstance you use this. Because I’'m, all the time, finding
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myself, I get to the end and we have this bit of discussion which we can’t put in the discussion, because we can’t put
references there.

And we’re talking about things that have no relevance to solid, particular toxicology. And then now, suddenly, I
encounter a boilerplate that’s written based on exposure to particles in the workplace. So that can’t persist. It
compromises credibility, massively.

And then depending on who the writer is, they adopt -- or depending on our feedback, then it gets refined, based on
what’s the actual issue with that particular set of ingredients, under those particular uses. Well and good. But the
first draft goes out on the website, just as well as the third draft goes out on the website. And it would be nice if our
credibility wasn’t compromised with the first draft.

DR. MARKS: So, actually, going in to the precedence document that’s presented here from Jinqiu, I heard, Jay, you
say, from a council’s point of view, you’re pretty happy with the way it is. Now, there’s a lot of highlights in here.
Ron Shank or --

DR. ANSELL: We’re happy with the factual part.
DR. MARKS: The factual?

DR. ANSELL: Yeah. I understand Ron’s point. It still has a lot of boilerplate parts to it, the boilerplate structure to
it.

MS. FIUME: I remember how this all came about; is that after reviewing it, these ingredients are used in sprays and
things like that, and we don’t really address it. So, we need boilerplate language to address it, and we don’t have
specific data to address inhalation toxicity, is how that boilerplate language came about. And still with a lack of,
you know, type of inhalation toxicity, we need something in the report to address that information. And
unfortunately, it does come down to the boilerplate language, because that’s all we have.

DR. HILL: Or we insist, uniformly, that if you have inhaled products, we want to see your data. Or convince us
why we don’t need to see your data. And that has to come from the people marketing those things, ultimately. And
otherwise, we say insufficient and let the chips fall.

DR. ZHU: So this information need to be included in the boilerplate language? I mean, for we needing the data?
MS. FIUME: I didn't hear the question.

DR. MARKS: Does that information need to be in the boilerplate?

DR. ZHU: Yeah. Needed to be in the boilerplate. I mean, we needing the data for specific spray types?

MS. FIUME: That is going to have to be a panel decision, I believe.

DR. MARKS: Right.

DR. HILL: Right.

DR. SHANK: This isn’t the boilerplate.

MS. FIUME: This leads up to the boilerplate. So, the boilerplate language is included --

DR. SHANK: In here.

MS. FIUME: On page 103 it shows -- it’s very difficult to use -- the writers have managed to narrow it down. This
is how it was written years ago, when it was first done. But, basically, the premise of the boilerplate language starts
-- is on about Page 103, PDF Page 103.

DR. MARKS: And what is proposed as the new -- as it’s referred to -- precedence? But it will be the new
boilerplate? Because if | heard correctly, Ron Shank, the focus, previously, or the emphasis was on particle spray.

DR. SHANK: Particle size.

DR. MARKS: Particle size, whereas now we want to be more nuanced. That tiered approach that you mentioned is
in the revision here. Tier 1, tier 2, tier 3. I get the sense that, Ron, and, Ron, you like this tiered approach?

DR. HILL: I think the general idea behind the tiered approach is right. I’'m looking at the boilerplate, and I need to
be able to articulate well my places where I have doubts about the implementation. But then, frequently, how this
goes, is we go ahead and implement and we try it out in the context of actual ingredients and see how it works, and
if not, come back and revisit again.
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DR. MARKS: But, basically, we’re devising the new boilerplate, correct? That’s what this precedence is about.

DR. HILL: So, if you have language -- I'm looking at the bottom of Page 104, where it says -- I can see how this
might end up being used. "Droplets/particles from cosmetic pump and propellant hairsprays would not be respirable
to any appreciable amount." I don’t know that that’s an accurate statement.

Again, the droplet size, as they leave the device that’s delivering, is not necessarily the same as the droplet size
when it reaches the person’s face. Because, hey, it’s a liquid and it’s going to evaporate flying through the air at a
high rate of speed. And so exactly what comes into the consumer’s lungs might be very different than what comes
out of the tip of an aerosol or a pump spray. And that’s the point. We have gaps in the science.

So, using an overall exposure, just here’s how much is coming out of the spray and it’s delivered 15 seconds, maybe
maximally 10 times a day, to be conservative; the mass transfer rate idea, I think, is good, since there’s only so many
micrograms that can be delivered here.

We still, of course, may need to know if we’ve got a substance that’s potentially reactive in the lungs. What is the
toxicologic significance of that? If you have zero inhalation toxicology data, depending on the nature of the
compound, we might say, who cares. Because there’s no structural hits, no structural alerts, no reason to think that
this is going to present any toxicological concern, particularly if we’re not accumulating the appreciable amount.

Or yes, there are these substances in there, I think, reactive monomers -- residual monomers left over from
polymerization, that we may or may not know are released from polymers under conditions of use. What’s the
significance of that? Usually, the answer to that is very, very small amount for which we can defend ourselves;
because we’re not defenseless for such compounds in our biochemistry. We can start with mass-transfer rate and
make conservative estimates.

DR. MARKS: What recommendations do you have, Ron Shank, at this point?
DR. SHANK: Probably change the title. That would be very simple. What’s here, I think, is very good.
DR. MARKS: Yeah, okay.

DR. SHANK: Ilike it. No changes. But it’s basically an analysis of particle size, and the importance of particle
size on distribution in the respiratory tract, overall. And what it’s called --

DR. MARKS: Aerosol.

DR. SHANK: Aerosol Precedent. Well, first place, it’s not limited to aerosols, if you mean an aerosol; which is a
specific kind of formation of material as opposed to a pump spray, as oppose to evaporation. This doesn’t include
gasses at all. Or is it supposed to? It doesn’t now.

So, expand the title, or something, to say, this may need consideration of aerodynamic particle effects on exposure.
Something like that.

DR. MARKS: So, you wouldn’t even use -- it could be analysis of particle size in aerosols and its effect? Or you
don’t even like to use the aerosol?

DR. SHANK: You don’t have to use aerosol, because then what about pump sprays.
DR. MARKS: Yeah. Analysis of particle size.

DR. HILL: What if maybe -- let me just start it as an extreme, and then you might can back into it. What if you just
call it Incidental Inhalation Exposure something. If we’re only restricting to particles, then the language can’t
include inhaled liquid droplets. Although, the tiered approach definitely does. I mean, they’re good about that, they
use particles/droplets, consistently; which I think is right.

Of course, if you evaporate all the solvent from a droplet, you have a particle; which can happen as things are flying
through the air. That’s how exactly an atmospheric pressure mass spect works, LC-MS.

DR. SHANK: That’s all on here. I think broaden the title to focus on, the main concern here is particle size. The
importance of particle -- I don’t like saying size, but particle aerodynamic properties on exposure. That’s too nerdy?

DR. HILL: Distribution?
DR. MARKS: Analysis of particle --
DR. SHANK: Particle Aerodynamic Properties on Exposure.
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DR. HILL: So, would you include droplets as part of the particles?
DR. SHANK: Sure.
DR. HILL: Because I don’t think of a droplet as particle. I think of particle as being a solid and not a liquid.

DR. MARKS: That's a big title, Analysis of Particle -- so this is going to be, aka, the particle boilerplate then. So,
Analysis of Particle aerodyn --

DR. SHANK: But that’s what it is, really.

DR. MARKS: Yeah. Yeah. Analysis of Particle Aerodynamic -- how did you word that?
DR. SHANK: Properties.

DR. MARKS: Properties.

DR. SHANK: On Exposure.

DR. MARKS: Respiratory --

DR. SHANK: I guess you could say Respiratory Exposure.

DR. MARKS: You want to put Respiratory Exposure? Because I know, in the past, Tom’s made the point that you
can get carcinogen exposure into -- it may not reach the lungs, but it can be in the larynx, the upper respiratory tract.

DR. HILL: Nasopharyngeal.

DR. SLAGA: Nasopharyngeal, all the way down.

DR. MARKS: So, this would pick that up.

DR. ANSELL: What do you think about striking everything, but the last two words, Inhalation Exposure?
DR. MARKS: Well, Respiratory Exposure.

DR. HILL: That’s what I said. It’s Incidental --

DR. ANSELL: Yeah, Respiratory Exposure.

DR. MARKS: Get rid of that?

DR. HILL: Incidental Respiratory Exposure.

DR. ANSELL: No. That’s the whole title. Because, otherwise, you know, we have gasses, particles, fogs, all
which have unique definitions. What we really want to get to is how to assess respiratory exposure.

DR. SHANK: But that’s what you just eliminated.
DR. ANSELL: No, no, I wanted to eliminate everything up to that.
DR. SHANK: Oh.

DR. MARKS: But the emphasis of this, to follow Ron Shank’s reasoning is, there’s a lot more involved in
respiratory exposure than just particle size. And this document is really addressing particle size.

DR. SHANK: I think so.

DR. ANSELL: I think CIR has done a better job at expanding it beyond particle size. That there is now discussions
about duration. There is exposure about modeling. So, maybe we need more of that, but --

DR. ZHU: So, the tiered approached still need to be incorporated in the document? Or that's separate, i.e., a
supplemental document. The whole inhalation risk assessment, that part, if this document is just focused on the
particle size distribution.

DR. SHANK: Well, to me it seems basically particle size --
DR. ANSELL: Yeah, there’s still a lot.

DR. SHANK: --is the driving force in the document. And we certainly need to acknowledge all of the things that
were -- or many of the things that govern exposure. But this really concentrates primarily on particle size.

DR. LORETZ: I think comments from the CIR SSC, we’re trying to move away from that and not be so heavy on
particle size.
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DR. SHANK: I see.

DR. LORETZ: I think kind of the new editions tend to be outside of just particle size, of what was left over from
before; it was heavy on particle.

DR. SHANK: Okay.

DR. MARKS: And that’s in this precedence document, titled Aerosols Precedence Document. That’s reflected in
the document that --

DR. LORETZ: For example, the tiered approach was straight from the CIR SSC. That was what the
recommendation was.

DR. MARKS: Well, are we back to the Aerosols as the title, or just Respirator Exposure? I kind of like the
respiratory exposure part of that, because that’s what we’re really concerned about.

DR. SLAGA: What we're really dealing with.
DR. MARKS: And if we’re more broad, then we not just limit it to particle aerodynamic properties.

DR. SHANK: Well, yeah, if you don’t want to emphasize the particle size, and get away from that, then respiratory
exposure to --

DR. ANSELL: Yeah. And roll in a discussion about critical parameters. And it does include exposure duration.
DR. SHANK: Yeah. It’s here, just modify the title. Respiratory Exposure to --

DR. HILL: Do you think that respiratory has any connotation to respirable? Because respiratory tract is, obviously,
all the structures by which inhale anything entering our bodies.

DR. SHANK: Right.

DR. HILL: But if we’re not strictly focused on what gets into the alveoli, or the bronchial, and we are including
things like nasopharyngeal passages, does respiratory include that enough?

DR. SLAGA: To me it does --

DR. HILL: It should.

DR. SHANK: Respiratory would include nose to alveoli.

DR. SLAGA: -- (Inaudible) it covers the whole thing.

DR. HILL: It’s what? If you say respiratory toxicology, what do you think of?
DR. SHANK: Respiratory system.

DR. HILL: The entire -- okay.

DR. SHANK: Thing.

DR. SLAGA: Yeah.

DR. HILL: Okay, great. Iknow that. I just want to make sure that’s how everybody thinks about it. Because
we’ve talked about respirable particles and those are the ones that are able to enter the deep lung.

DR. MARKS: It's interesting. Ron, I come back to your title, originally, and is there a way to make it a little bit
broader. Analysis of Particle Aerodynamic Properties, as well as other Factors on Respiratory Exposure. It’s a
longer title, but --

DR. SHANK: I like that. But that emphasizes -- if | understand, that emphasizes particle size and the council would
like to get away from that narrow consideration.

DR. SLAGA: Yeah.
DR. MARKS: Yeah.

DR. ANSELL: It’s the other we want to amplify on. It isn’t other -- particle size and aerodynamic behavior are
parts of the other. It’s not the elite feature.

DR. MARKS: So, getting away from the aerosols, is the title Respiratory Exposure?
DR. ANSELL: Assessment of?
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DR. HILL: I'm still thinking something like consideration. Except that you need something to allow for the fact
that there’s going to be boilerplate language. Because otherwise, I’m still thinking in terms of something like,
considerations in the assessment of incidental inhalation exposure as the perspective toxicological issue -- issues.
Not a good word, but.

DR. MARKS: How about this? Let me see. Analysis of Respiratory Exposure From Cosmetic Ingredients.
DR. SHANK: There you go. Nice and broad.
DR. HILL: How about Assessment? Instead of Analysis? Because if it’s going to be a full analysis, we'll be --

DR. MARKS: Ron Shank, I’ll ask you. You’re the one that came up with Analysis. I’m not sure there’s much
difference between Analysis versus Assessment.

DR. SHANK: You can leave off Analysis of, and just what you had.

DR. MARKS: Just Respiratory Exposure From Cosmetic Ingredients? Leave it at that?
DR. MARKS: Yeah.

DR. ANSELL: I also think we’re going to see this again.

DR. MARKS: I'm sure. So, the main change that we’ve come with, looking at what the Women’s Voices for the
Earth, the council’s input and, Jinqiu, your edits are, we want to change the title to Respiratory Exposure From
Cosmetic Ingredients, and what has been presented in the document, as it stands, is very good at this point.

DR. SHANK: And it addressed the Women’s Voices.

DR. SLAGA: Right.

DR. MARKS: Your letter. So, is this going to be the final document with just the change in title?
DR. SLAGA: No.

MS. FIUME: No.

DR. HILL: And I also wonder, can we separate out anything like boilerplates? The boilerplate-type language,
which is appropriately called "precedence" in a sense that it would be a living document, every time you do one of
these that has inhalation, if there’s something new and unique, you would add to that. I don’t see why that has to be
publicly available. I feel like it could be an internal document, subject to additional change as you go.

And then the resource document -- not for whitepaper, not a full review -- the resource document would go on
websites, to which you can refer when you put language in. So, the language that you use in the documents now is
fine. I think you refer the reader to, here’s how the CIR and the expert panel think about assessment of inhalation
toxicology as it relates to cosmetic use. But the boilerplate language, I don’t think needs to be in there at all. I think
you could have that as an internal document.

I don’t even feel like I would need access to it, because I’m either going to see it in the documents or I’'m not. 1
mean, you definitely need that, as far as I’'m concerned, to continue to operate. But I don’t know why it needs to be
public per se. Because that way you can go in and delete if something is old and we said, don’t use that anymore;
you can just take it out and there’s no consequence to that.

MS. FIUME: I talked with Bart about it. Often, when we do have set language that we use, we’ve been asked to
please publish it so that the SSC, or someone, could make comments on what we use as boilerplate. So, that the
public is informed as to what some of our standardization is.

DR. HILL: ButI assert that they don’t need that. They’re seeing it document by document which, to me, is the
highly appropriate way of looking at it, because it’s always in the context of what ingredients are there, what is the
art of use. That way if a company is selling a particular product, delivered by a particular way, and they want to
provide information, here’s what we see in our pump spray, and here's -- that provides latitude, and we’re not
somehow tied to language in some boilerplate somewhere.

We always modify it anyway. But I don’t know why -- I mean, SSC could get at the internal document, I’m not
saying CIR only. But our Science and Support Group, for the trade organization, it’s our interface to industry. But I
don’t why anybody in Europe needs to get at that boilerplate language, or any other organization, Watchdog,
whoever.

That should be internal because it’s coming into the documents in the proper context, as opposed to potentially taken
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out of context if somebody else sees it. That’s how I view it.
MS. FIUME: Okay. I will pass that along to Bart.

DR. HILL: And then if you separate it, you do have a precedence document, but that’s internal, and here you have
a, like, here’s how we view the whole big picture, here, in a nicely constructed document; that’s not a review article,
not a full whitepaper, but something you can refer the reader to without having to put all of that in the document,
which I like.

DR. MARKS: So, specifically I heard, nope, this isn’t it. We are going to have edits for the next revision. So, what
edits are we going to suggest to Jinqiu for the next edition?

MS. FIUME: You haven’t done it yet. You may want to go through the Women’s Voices for the Earth comments
and see if this prompts any additional discussion as well.

DR. HILL: Beyond what’s already proposed in Wave 3?
MS. FIUME: Beyond Jingiu’s responses, yes.

DR. HILL: Yes. Because I thought those were pretty well thought out and pretty tight. I don’t remember any big
issue.

DR. MARKS: So, one of the edits would be address the --

DR. SHANK: You’ve already addressed the Women’s --

DR. MARKS: Yeah, that’s the sense I got.

DR. SHANK: And I thought it was very good. Far more than was necessary, but you gave it all to them.

MS. FIUME: Well, this hasn’t gone out to Women’s Voices for the Earth. This is prepared for the panel. So, I
guess one specific concern that will probably need discussion is -- let me see which comment it was.

DR. ZHU: The broad assumption?

MS. FIUME: I think it is actually comment number two, was the one that I was thinking of. Where the cosmetic
sprays are being talked about in the boilerplate language. Jingiu’s response in the Wave 3 memo, to the Women’s
Voices for the Earth comments.

DR. MARKS: This is the one that’s -- yeah, "cosmetic sprays incorporate numerous different products not
considered by this analysis." And then, "as discussed above, other types of cosmetic sprays" -- dah, dah, dah -- "on
hair color are not specifically discussed, due the lack of particle size distribution data." We’re back to particle size
again.

MS. FIUME: Well, it actually goes beyond that. What they’re saying is you’re either talking about cosmetic sprays,
which they are saying are hairsprays, or sometimes interpreting meaning hairsprays versus deodorants. Where when
the writers include that boilerplate language, cosmetic spray is not only being used if it’s a hairspray being reported;

but if there’s a face and neck spray or some indoor tanning spray, it goes beyond hairspray.

So, I want to see how your team feels. Does that language need to change? Is it a worst-case scenario so it covers
those other types of documents? But we don’t have what the exposure might be, or the particle size distribution,
based on those other types of products. And is this problematic that it’s in our cosmetic use section, and it’s not
only referring to a hairspray?

So, that’s what they’re bringing up. And I don’t think we’ve discussed that earlier. Or if we did, I’'m sorry if
didn’t get the fine points of it. But that’s one of the main concerns that I saw when I was reading through their
comments.

DR. HILL: I’'m pretty much in full agreement with the responses that were drafted out. What exactly you want to
have sent to them, if that’s what you’re asking for commentary on, I’m not --

DR. MARKS: T think for our purpose, for Jingiu, is do any of his responses now get edits for the next revision of
the precedence paper? So, I assume that Jinqiu’s responses were all quite appropriate. And then the question is --
and maybe this, Monice, addresses yours -- is, how much of this gets now in the next -- if we do a next revision,
how many edits come from this? Should we pick and choose or, again, are we happy with the precedent document
the way it stands now, and just respond to the Women’s Voices?

DR. SHANK: I like the latter. I like the precedent document as you’ve written it. And I like your response to the
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Women’s Voices for the Earth, as you’ve written it. There’re separate.
DR. SLAGA: Yeah.

DR. SHANK: If anything, you’ve gone well beyond what was necessary to respond to their questions. It’s very
good.

DR. SLAGA: But to a degree that’s necessary with that group, to go beyond.

DR. MARKS: Yeah. But that’s okay. I get the sense then, Ron, you’re happy with the precedent document, with
the highlights and the changes, and there’s no needed revisions?

DR. SHANK: Correct.
DR. MARKS: Only change the title.

DR. HILL: I haven’t looked to see, is there anything in the letter responses that isn’t in the precedence document?
And actually, Jingiu would be the best person to know that directly. But, if there’s any conceptual information
that’s captured in there that ought to be -- I don’t want to say precedence, because I think we’ve changed the title. A
resource document.

DR. MARKS: No, a precedence document. We can still refer to it as that. Jinqiu, can you answer Ron Hill’s
question. Is there anything in your response to the Women’s Voices for the Earth, which you think should be in the
precedence document?

DR. HILL: That isn’t already?

DR. MARKS: Yeah.

DR. HILL: Or that needs to be for some reason?
DR. ZHU: Actually, no. Everything is included.
DR. HILL: This is what I thought, too.

DR. MARKS: Okay. So, tomorrow I’m going to say we had a robust discussion. We considered the council’s
comments from the 12/3/18 memo. We considered the Wave 3, Women’s Voices for the Earth letter. And Jingiu’s
responses, we felt that no edits were necessary in this precedence document, and only request the change in title to
Respiratory Exposure From Cosmetic Ingredients. And we’ll see what the Belsito team feels.

DR. SLAGA: Sounds good.

DR. MARKS: Does that capture --

DR. SHANK: Yes, it does.

DR. MARKS: Robust discussion. Okay. Good. And I think -- is that the last order of business? Okay.
DR. ZHU: Sorry, I have some specific questions for the panel.

DR. MARKS: Sure. You were saving it to spring on us right at the end, that’s fine.

DR. ZHU: So, the Women’s Voices for the Earth suggested that the boilerplate language should include
information for deodorant sprays; up to 50 percent of the particles are respirable. Because in our boilerplate
language, we did not include that information. Do we need to clearly state that? We only discuss that in the
background part of the document.

DR. HILL: Again, I would like to see the boilerplate language disappear from our publicly-available document. I
realize I might not be the majority opinion yet, but I’'m hoping to persuade everybody that that’s the right way to go
here.

Because then we get control over what goes in, document by document, based on the circumstances and the art of
use for that set ingredients or that particular ingredient. And it can change and evolve over time as we get new
science; because as we can tell, there are gaps in the science, and some of those are in the process of being filled.
So, we have new papers this time and they seem to be very good papers. But there are still gaps.

DR. SHANK: That’s a good solution to -- every time we have the boilerplate, somebody has an objection to this
line or that word. Don’t have a boilerplate for inhalation. Generate a new statement, tailormade to each ingredient
report. Rather than having something that’s generic.
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DR. HILL: And I don’t have any problem with having an internal document. And you can give, as far as I'm
concerned, our SSC full interface and access; because they’re helping us evolve this as we go, in terms of getting
science done. But I just don’t think that that needs to be part of the information that is shared, chronically, with
outside groups.

DR. MARKS: T think we have to be transparent.
DR. SHANK: Yeah.
DR. MARKS: There can’t be anything that is --

DR. HILL: But we are being transparent, because we’re putting the language in the documents as they are pertinent.
So, then we give them in context. Being transparent, with language that might or might not be in context or where
there are gaps in science that it’s really up to industry to supply, and if we proceed with them in any particular
ingredient set, we can say, sorry we don’t think this is sufficient until you supply us with information to tell us
what’s the exposure.

But when you put a boilerplate language there that says, this is what we’re going to use, which might or might not
be appropriate -- and as far as I’m concerned, 70 percent of the time isn’t appropriate with what I’ve been seeing.

And then I suggest clean up. And some of the writers are better than others, because they’re more experienced or
they’re more knowledgeable and they get it right the first time quite nicely.

In many other cases, there’s just this big disconnect because you’re talking about things that are being delivered as
liquids, and suddenly have this thing that’s based on toxicology of respirable particle in the occupational workplace,
which his totally irrelevant. And we’re using that to dismiss something that might be a real concern, and it looks not
credible. In my humble opinion.

DR. MARKS: Well, I think we’ll see what the discussion is tomorrow. As I said, I don’t think there should be
anything that’s only an internally utilized format. I think the idea of -- there can be, as we have here, what perhaps
will be called the Respiratory Exposure From Cosmetics precedence. That document exist. We can refer to it. But
each ingredient needs to be addressed individually if we feel that appropriate.

MS. FIUME: And then technically if each ingredient is addressed individually, then we don’t have boilerplate;
because each ingredient is being addressed individually.

DR. SHANK: Right.

DR. HILL: And then precedence is still relevant. You just might have 25 or 30 precedence, and then somebody has
to figure out which circumstance applies to get the best starting point. Because you’re really looking for a starting
point for your writers, based on the circumstance, I think.

DR. MARKS: I, quite frankly, liked the precedence documents because it covers the breadth, and we don’t end up,
in three years, forgetting to cover something.

DR. HILL: Then at least make them a separate document, or connect them in some way. That’s an appendix to the
main document or something. But I just feel like precedence is different from, here’s how we think about assessing
inhalation toxicology. And again, that’s the way I see it.

DR. MARKS: Okay. Well, we’ll have this discussion tomorrow.
DR. SHANK: Tomorrow.

DR. MARKS: Yeah. Okay, any other comments?

MS. FIUME: Jingiu, did you have more questions?

DR. ZHU: Oh, one more question. For those new type of sprays, that’s indicated by the WAVE; so, do we need
additional boilerplate language to address that issue? So we do not -- you know, we cannot characterize the
inhalation exposure to those types of product that we do have data for.

DR. HILL: Page 3, of Wave 3, is really where this comes to a head. Because they say, there’s no available data on
these types of cosmetic sprays that could corroborate this assumption; is also true for these products and their
potential exposures. I don’t fully understand and grasp that statement, because these types of cosmetic sprays is just
really aerosol, there’s pumps, there’s -- what else is there?

So, if you’re trying to assert that somehow an aerosol propellant spray for a suntan is different than a hairspray,
bologna. It depends on how the nozzle is designed, and it could not necessarily be the same for this ingredient in a
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hairspray from manufacture A, versus B, versus C, versus Q, right? It depends on what device they’re using to do
the delivery, not that it’s a suntan product, or a hairspray, or deodorant.

And then, what’s in that device? What’s the propellant, what’s the ingredient, because that will affect how big are
those particles. It’s not that it’s a hairspray that it affects the size of the particles, it’s what’s in that spray can.

MS. FIUME: So, how does that affect when we say a deodorant has different distribution than a hairspray if they're
both aerosols?

DR. HILL: Show me your evidence.
MS. FIUME: Well, we did have the data.

DR. HILL: Do we have it from every manufacturer of propellant hairsprays, and every manufacturer in every can?
Because I don’t think we do.

DR. SHANK: We don’t have that for anything.

DR. HILL: We don’t have that for anything.

MS. FIUME: Linda, you're probably familiar with the data, Linda?

DR. LORETZ: Yeah. I’d say there was a consistency to it. It did have -- yeah.

DR. HILL: All right. Well, then that’s fine, that should go in the resource document.
MS. FIUME: And it is.

DR. HILL: Okay. I was going to say, it is, isn't it? Yeah.

MS. FIUME: But what they’re questioning is, and this is comment number two, is that when they say cosmetic
sprays, the data that were used to generate that information that was used in the boilerplate, the 95 to 99 percent
respirable, is based on hairsprays. Deodorants have a different distribution. So, they’re saying what about -- this
one was tanning -- what about the face and neck sprays, the foot sprays, the different --

DR. ANSELL: And that’s because they’re anchored exclusively to particle size. And I think when you put it in
overlay of spray duration, respiration room, then all of a sudden these tier 1 assumptions, we don’t really care.

DR. HILL: Exactly. Exactly.

DR. ZHU: But the boilerplate language need to state that the particle size distribution data is still important;
although it is not considered in the inhalation assessment, but it is still an important factor, needed to be considered,
right?

DR. ANSELL: Not at tier 1.
DR. ZHU: Not -- tier 3, right?

DR. ANSELL: At the higher tiers. But at the lower tiers, it based more in terms of duration and respiration; that
you can only take a certain number of breaths in a 15-second period where the material still is in the breathing zone.
And so, I think, what they do is they look at the particle size and say, you guys say it’s 10 percent, we say it’s 30
percent, so you’re under estimating the exposure by 3 fold. And we say well, yeah, so it’s going from essentially
nothing to really nothing.

DR. HILL: You’re right.

DR. ANSELL: And that’s the part we try to capture in terms of the tiered exposure; that if we find that under those
assumptions the exposure is concerning, then we need to go up to a higher tier and start looking at the exposure
models. But the lower tiers are more based on duration, and concentration, than respirable percentages.

DR. LORETZ: But maybe the point -- the 95 to 99, you could make an argument that that shouldn’t be such a
default factor, since that really is a hairspray data; and the deodorant data is pulled away from that because it is a
different number.

MS. FIUME: And I think what also came to light, though, is we don’t have any of those numbers.
DR. LORETZ: Right.

MS. FIUME: So, you’re making assumptions, but you don’t have the information to plug in. So, that’s part of the
problem, is we don’t have any of those numbers. And I think that’s what was coming to light, is that we don’t have
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that information.
DR. ANSELL: And there are circumstances where we would need to generate those, but not at the lower tiers.

DR. HILL: And in other cases, you just assume it’s all respirable; but then how much do you actually get in, when
you take a breath, if you walk through that cloud of stuff.

DR. LORETZ: That’s the tier 1, right?
DR. HILL: And that’s tier 1.

MS. FIUME: And so I think that’s part of -- and, Jinqiu, if [’m paraphrasing wrong, please let me know. Is then do
we develop a worst-case scenario, and do all of these other product types fall under that worst-case scenario?

DR. ZHU: Yeah.

MS. FIUME: So, can you state that?

DR. ZHU: Okay. We can state that, right?
MS. FIUME: Well, that’s what we need to ask.
DR. ZHU: Okay, sure.

DR. MARKS: So team, what do you think?
DR. HILL: Yes.

DR. SLAGA: Yeah.

DR. HILL: So, we said no edits and now it sounds like make an edit with a worst-case scenario, respiratory
exposure. s that --

DR. HILL: Are we talking about for his letter of response, or are we talking about the resource document?
DR. MARKS: Okay, that’s important. Which, still no edits?

DR. SHANK: This is the response.

DR. MARKS: Response. Okay. To the letter?

DR. SLAGA: Yeah.

DR. MARKS: Okay. Any other comments? If not, we’ll adjourn for today. Thank you everyone.

Full Panel — December 4, 2018

DR. MARKS: Tt definitely is our team's opinion. I guess I would start by saying that we want to change the title to
"Respiratory Exposure for Cosmetic Ingredients." That was probably the most substantial result of, actually, a very
robust discussion, including the Council Science and Support Committees' comments from the memo we were given
yesterday, the Wave 3, Women's Voices of the Earth letter, and Jinqiu's responses to that.

We felt that there weren't any edits necessary. I suspect that's not -- Don, your team may have some edits. But we
didn't think there was any significant edits necessary, other than changing the title.

And then, I'll have Ron Shank address this more, but he really emphasized the point that the respiratory exposure,
from cosmetic ingredients, is more than just particle size. It's interesting because as we talked earlier, about
respiratory exposure, we kind of got back into particle size is the most important. But it should be an exposure and
risk assessment focus, and we like the tiered approach that was presented.

DR. BERGFELD: Ron.
DR. MARKS: Ron Shank, do you want to say anything more than my summary?

DR. SHANK: You summarized it well. Changing the title takes the emphasis on particle size away. That's all I
wanted to see. Particle size is, of course, important. But there are a whole slew of things, in addition, that should be
considered if you're worried about respiration of a particle, a droplet, a gas, a dust, a mist, or whatever. So changing
the title, I think, takes away this strong focus on particle size for the document.

DR. BERGFELD: Don.
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DR. BELSITO: Well, I would agree with that, but I did have concern that we were sort of saying that particle size --
and we say it very strenuously several times throughout the document. “The panel noted that particle droplet size
data, under simulated consumer uses, are generally not needed when conducting a risk safety assessment.” I think
that is way too strong of a language, because you do want some particle size.

I think it needs to be toned down to something like, particle size are not the only factors that need to be looked at,
and one can consider a tiered approach. I agree with a tiered approach; I just don't agree with him saying that they're
not needed. They are needed.

And so, if you just put in particle size are needed -- there are about three or four times, in this whole document,
where that is put out. I think I'll let Paul talk, because I think he also had a lot of agreements to what you're saying,
Ron.

DR. BERGFELD: Paul.

DR. SNYDER: Yes, I agree. I think it goes back to our earlier discussion. I prefer that we get data that tells us, that
we have a certain level of confidence, that we don't have toxicity issues related to incidental exposures during
cosmetic use. I think we should continue to ask for that data, whatever that is.

It's driven by lots of factors. Because if we have evidence of some systemic toxicity, and we use that data just to
know what level it's at, and whether or not the exposure from aerosol is relevant, because you certainly can have --
and I was just thinking about this after the discussion that Dan brought up. We can certainly say, safe as used for an
aerosol spray cosmetic, even though we know there's some minimal, to negligible, exposure to the respiratory
system. It doesn't mean just because there's -- to say that it's non-respirable, I think is too high of a bar. I think that
you can have some exposure that is not of any concern for health hazards.

As I thought about that more, I think we need to focus on this document and the type of data that we want, and the
type of data we're going to use for our interpretation for safe as used; and the uses be driven by the concentrations in
the products, the formulations, and all those other issues.

DR. BERGFELD: Paul, a question from myself; with the changes in deemphasizing the particle size, as Don Belsito
has stated, do you think the document meets all the criteria you're asking for?

DR. SNYDER: I think it's headed that way.
DR. BERGFELD: Headed that way. Okay.

DR. SNYDER: Headed that way. I'm still a believer -- again, I'm not an inhalation toxicologist. But for respiratory
exposure, for the lower levels of the lung, it's driven by physical properties. The toxicity may be influenced by other
properties of those particles that reach the lungs, but the reaching of the lungs is just purely a physical property. So,

the larger particles are picked up by the mucociliary apparatus, and coughed up, and swallowed and eliminated.

So, I think there's some -- it's not an insignificant thing. I don't want to downplay it too much. I agree there are
other factors. But I personally believe, in the way I understand inhalation toxicology, is that the exposure to the
lower airways is largely a physical property. And, again, I agree with Ron, physical --

DR. SHANK: And chemical.
DR. SNYDER: Well, less chemical, but more physical.
DR. HILL: It's physical until --

DR. SNYDER: I mean, if it's electrostatic and things like -- certainly, there's some properties that could be
different. But, again, there's another point that I wanted to make, really, to one of the comments Ron made. By
nature, doing toxicology studies, you want to identify hazards. Okay? That's the goal. And so, the reason that the
experimental conditions for inhalation toxicology are to ensure that whatever dose you're giving is reaching the level
that you want it to reach. So, I agree that that's not representative of use conditions, but that's how you do
toxicology.

So, you use that information to -- a weight of evidence to say that you're not concerned because, yes, this was an
experimental condition, very high doses. They were able to induce toxicity in the lung. However, under conditions
of use, depends upon the airflow of the room, the size of the room; there's all other kinds of factors that we bring
into the context of whether or not we think that there's a risk to humans for exposure.

While I agree that the experimental conditions don't replicate use conditions, but it's how you do it. And I just don't
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want to lose that perspective.
DR. BERGFELD: Ron Hill.

DR. HILL: Yeah, I thought about this a bit last night in the specific example of something we couldn't have
predicted; and we still don't know if it's related to the ingredient, which is this polyaminopropyl biguanide thing.
Because it's toxicology that only seems to occur, and relevant, in the deep lung, based on that specific mechanism
that occurs; and the very cumulative exposure that if you don't have that, it doesn't occur. We do have ways to
defend our self. We have defense against a lot of reactive sorts of things, so there will be concentration responses.
It's peristalsis, right? Tox 101, the dose makes the poison.

I thought about that in the context of saying, no testing on animals; and you know how I feel about that. I disagree
with that general position on things, that there's sometimes no substitute for that.

It's important that we talk about when are we going to say, we don't need this information even though we see there
are things that have incidental inhalation? That's the long, robust discussion including a consideration of, what are
the specifics of the concern for that substance?

So, when I asked the question, what is this stuff, I mean, what is this stuff? There's some times you can't make the
prediction, where there would be no substitute for inhalation toxicology, and animals is our best available model. Or
incidental human exposures; if an accident has occurred, we use that data, right?

DR. BERGFELD: So, what we have here is that we're looking at this document; and what we've done is to reinstate
the particle size and put the tiered approach into it. Is this document ready to be posted, or we have to continue to
discuss it at our next meeting? And the third thing is that Don has suggested -- and I think that Alex has agreed -- to
bring an expert regarding the propellants, and the differences in them and the particle sizes in these propellants.

DR. BELSITO: I think with this document there are more than just minor changes that need to come back. I think
Paul also made the point that as opposed to the hair dye epidemiology, where we just put it in and say, okay, this is
it, that yes, this will serve as an important document. But when we get into specific discussions of inhalation, we
can't just say, here's the document and dismiss everything. It's really going to be a case by case basis, depending
upon the material that we're evaluating. So, this document is not going to have the boilerplate effect of a hair dye
epidemiology statement.

DR. BERGFELD: But it will be a guide.

DR. BELSITO: It'll tell people how we look at a respiratory tox endpoint. But in the actual documents, we will
need to put in a little bit more data sometimes. Sometimes it'll be sufficient, sometimes it may not be. But it will be
a case by case basis, as opposed to hair dye epidemiology that we just throw in every hair dye.

DR. BERGFELD: So, what you've actually heard is that we're going to be very interested in the details of the
inhalation studies; very interested and be demanding more in the future. I think that's what you've heard.

DR. HILL: Or details of the delivery systems, and better information about exposure.
DR. BERGFELD: The delivery system, all of that. Right, exactly. All of that.

DR. SNYDER: We live in a very enabling society these days, as a father of two teenagers. What I don't want to do
is enable industry to not provide us data, by saying that we default to our boiler document. I think sometimes it's
better off to clear it with data; always better off to clear it with data.

DR. BERGFELD: Well, we're going to be using it as a guide. And it sounds like we need to continue to discuss it.
And so, it will appear on April's agenda or, at least, as a point for right now, yes?

DR. SNYDER: Certainly. So, does Jinqiu have all of the edits and everything that you're expecting to see, come
April, or is there more that we need to discuss for him to change?

DR. BERGFELD: Dan?

DR. LIEBLER: I'm just thinking, downstream, to when we get to -- the next draft will be -- if this is like a
penultimate, maybe, hopefully, we get to a pretty close to final draft. I'm wondering if we should consider enlisting
a couple of bona fide card-carrying inhalation toxicologist to provide comments on the final draft.

DR. BERGFELD: I'm going to ask Alex, is there a committee within the PCPC that could first take a look at it?
MS. KOWCZ: Yeah. Let's take a first pass. There is.
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DR. LIEBLER: Because several times a comment has been, on this panel, well, I'm not an inhalation toxicologist,
but. And that --

DR. HILL: But you all have gained very substantial acumen over the years, and I'm getting a little bit, bit by bit. I
actually proposed, yesterday, to separate out the resource document, that basically was guidance, and that we would
post, that said, here's our approach to evaluating incidental inhalation substances.

Then anything that resembled either boilerplate or precedence would become an internal document, so that we didn't
-- and then the question was raised, would that represent a loss of transparency? I didn't think so, because when
you're looking at boilerplate language, that may or may not apply in a particular situation, it's completely out of
context. I was still tossing that out there yesterday, if you have it constrained to a resource document, that you will
make publicly available, that you will refer to when you write the reports and then whatever precedence you want to
list in there, that would be okay.

But boilerplate language is to help the writers have a starting point. So, at least, they would have to have some sort
ofidea. Honestly, I think, for one of the younger writers, there's no substitute for having more experienced people's
eyes on each particular ingredient. Because our first drafts go out there on the web page. And I think that it
compromises the credibility, if we get something there that's way far off the mark by mistake. So anyway, just some
thoughts.

DR. BERGFELD: Well, this is a working draft, so to speak. And we're going to look forward to hearing Jinqiu's
final editorial responses that each team has made. We'll have another look at it, and we'll have some feedback from
PCP, and the inhalation committee that they have.

DR. MARKS: One last brief comment just for both panels to consider. Do we want a conclusion portion of this
document? Because it's a lot of information, and do we want to try and summarize it in a conclusion?

DR. BELSITO: I think the problem with a conclusion is, again, Paul's point that we can't just use this as a blanket
statement like we used the hair dye epidemiology. It will be a case by case. So, if there was a conclusion at all, it
would be, this is the panel's general approach, however, depending upon the ingredients in question, additional --

DR. MARKS: I think that may be a worthwhile statement. I don't know.

DR. BELSITO: Toxicologic considerations, however you want to phrase it, may be necessary.
DR. BERGFELD: Any comments?

MR. ZHU: So, one clarifying question. So, does the title need to be changed?

DR. BERGFELD: The title?

DR. BERGFELD: I had no problems with the change in the title that was suggested.

DR. BERGFELD: So the title's going to be changed. Anything else to be added to this discussion? Again, this is a
working document. As you heard, it's going to serve as a guide, not an absolute. And it's dissimilar to the hair dye
epidemiology statement and paper.

Well, we've come to the end of this very busy morning, and these 12 ingredients and some other add-on thoughts
that we've had to make on various items. I want to wish you all a Merry Christmas and a happy new year. We look
forward to seeing you in April at the Westin, again, for a big load of work. Happy holidays.

SEPTEMBER 16-17, 2019 EXPERT PANEL MEETING
Marks Team Meeting - September 16, 2019

DR. MARKS: We're back to the administrative folder and on page -- we're now with the inhalation resource
document as we're now referring to them. Let's see. I have page 24. Was that the minutes? That's Jinqiu's memo
dated August 22nd, the revised respiratory exposure from cosmetic ingredients precedents document. So now we
have precedents, which were we calling these resources or precedents?

And the Panel requests the collection analysis of particle size distribution consumer use of such sprays. To date, the
CIR has not received such relevant information. That's on paragraph three of Jinqiu's memo. And then let me go
back. Ron, I think you were the one suggested the title change.
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DR. SHANK: Yes. My fault.

DR. MARKS: Now, in fact, I may differ. My summary was there's toxicity local and systemic. There was this
tiered approach in the document which we liked, that looking at inhalation toxicity is more complex than just the
particle size. And I think Paul summarized the best; we would have the ideal, which we often don't have, is prefer to
have the actual respiratory toxicology data. Ron, Tom, comments?

DR. SHANK: I liked the --

DR. MARKS: And, Ron, I may have you comment after. Is that summary -- I know it's succinct and brief, but did
that capture at least part of all this? This is a complex and actually extensive document that Jinqiu has put together,
which I felt was quite nice. But, Ron, go ahead and comment.

DR. SHANK: I'm trying to find --

DR. SLAGA: I agree with you. I think it's pretty good.

DR. BERGFELD: It's on page 78, I think, of the administrative --
DR. SHANK: Seventy-eight.

DR. BERGFELD: Yeah, I think so.

DR. SHANK: Thank you.

DR. MARKS: Yes. That's the beginning of the document.

DR. SHANK: Thank you. Okay.

DR. MARKS: Dated 9/2019.

DR. SHANK: I think it clearly states the complexity of the inhalation toxicity tests and toxicology. And, yes,
there's a lot of emphasis on particle size, but there's also a clear discussion of other parameters that affect the toxicity
of inhaled material. And I like that. I wouldn't make any changes.

DR. MARKS: Oh, no, that's fine. What's the response to Jinqiu? He says, the Panel requested collection and
analysis of particle size distributions consumer use data of such spray products. Do we still need that, or you think
the resource or precedent document covers that in terms of --

DR. SHANK: I think it's covered.
DR. MARKS: Okay. Good.

DR. SHANK: You can go into a lot of detail on just particle size, but I think the purpose of this is to get a broad
picture of inhalation toxicology. And it does that.

MR. GREMILLION: So, in the Women's Voices letters, she suggested that the technology for characterizing
particle size distributions is better than how it's characterized in this document.

DR. HELDRETH: Yeah, Jingiu read through those comments. And his response was that it is an interesting
technology, but it is quite new and not commonly used to address particle size in cosmetic materials. while it will
likely be a relevant tool in years to come, it's not quite vetted and useful for these purposes at the moment.

DR. ANSELL: And precedent talking, it wouldn't be so prescriptive as to define exactly what instruments should be
used.

DR. HELDRETH: Indeed --

DR. ANSELL: I mean, it's interesting, but I think we agree with Ron. That it outlines in a precedent level, at a high
enough level, exactly how we do inhalation toxicology. Our only comment is then the last half where you try to
force it into specific sentences and that it's really going to needed it to be crafted.

So we find that we like the document, and we think it's a good job in capturing how this is done. But we're uncertain
of the value of now trying to take those concepts and try to generate a boilerplate which was the historical thing to
capture --

DR. HELDRETH: In conversation with Jinqiu, the true intention here is for the document up to, but not including,
the sample calculations and all of the prescriptive language for the staff to follow. It would be a useful white paper,
a precedents document, that could be finalized and posted on the CIR website. Whereas, the rest of the material, we
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certainly wanted Panel input and approval on; for the staff to use as a resource when they're drafting a draft
conclusion for the Panel or taking those steps forward.

While they're all arranged here in one piece which is historically how CIR did this in the past, we propose that only
the first half, as Jay was pointing out, really be the public publicized piece that the Panel could point to in the report
to say, if we get to a report and we're using Tier 2 as part of the assessment, here's a reference what we think what
Tier 2 means and why it's appropriate here. And then the prescriptive language and the way that say Jinqiu will do a
calculation when requested, we have that material in house to provide the panel with things in the same way in each
report.

DR. ANSELL: You would propose not to go so far as to exclude the sample exposure calculations?

DR. HELDRETH: I mean, that's up to the panel if they want to draw the line somewhere else.

DR. MARKS:

What page were you going to draw the line on, Bart?

DR. ANSELL: Eighty-six? 84.

DR. HELDRETH: So middle of the page on PDF page 84, there's a sample exposure calculations section. Our
proposal was to draw it just above that, but if you feel that those sample calculations are applicable across the board,
then, by all means, we could draw the line right before precedent language.

DR. ANSELL: We would recommend the Panel keep that. I think that's illustrative. It's a nice example. It's not
specific to any particular case, but it shows in a very practical way the types of calculations that would be done. But
I think you're right that somewhere in there would be where we would draw the line.

DR. HELDRETH: Mm-hmm.

DR. MARKS:

Ron, do you like the sample calculations? And then just in the document where we get the

prescriptive -- and that's --

DR. SHANK:

I didn't feel that part was necessary. I don't object to it, but it got to -- it's a detail that I didn't think

was necessary in this kind of a document.

DR. MARKS:

DR. SHANK:

DR. MARKS:

DR. SHANK:

DR. MARKS:

DR. SHANK:

DR. MARKS:

So you would end it at sample exposure and exposure calculations?

Yes. ButI don't object to the inclusion. The wording at the very end, I felt, was mostly for staff.
Right.

Precedent language, et cetera.

Right.

That would not be in the final document.

And, Jay, you said from an industry point of view, you felt the sample exposure calculations would

be helpful in the document?

DR. ANSELL: I think our position is that everything up to 84 was just what we thought it should be. I personally
thought the sample exposure was helpful, but I'm completely open on it. It's up to you guys.

DR. MARKS:

So we all agree that precedent language would be an internal use and that wouldn't be in the public

document. Normally, when we have a decision which could -- perhaps the sample calculations increase the safety, it
might be worthwhile leaving it in. I don't know.

DR. SHANK:

DR. MARKS:

DR. SHANK:

DR. MARKS:

DR. SHANK:

DR. MARKS:

DR. SHANK:

DR. MARKS:

I don't see that it's --

It's necessary?

-- it's helpful.

And then would you have the sample exposure calculations again in internal or --

No, to me, that's strictly an in-house.

In-house, yes.

For CIR staff.

Okay. So we would end it at page 84 sample exposure calculations. Okay. Very helpful. Excellent
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discussion ends page 84 for public use calculations and prescriptive language for internal use; so after that. Okay.
Any other comments?

Should I do that mini preamble like the toxicity is local and systemic -- because the local is in the pharynx and such.
And you've mentioned that many times that it's not just the lungs we're concerned about, but it's the whole
respiratory passage.

The tiered approach we liked. Ron reinforcing more complex than just particle size. And I'll acknowledge Paul's
comment that we prefer to have the actual respiratory tox data, but this is a -- how do we want to call it now? Is this
going to be resource or -- what term do we want to use for these what used to be called boilerplates?

DR. HELDRETH: So, since this doesn't provide the prescriptive "boilerplate" language, we're calling these types of
white paper -- we're calling it precedents. And then the title for this one is specifically Respiratory Exposure to
Cosmetic Ingredients.

DR. MARKS: So you're referring to this as a white paper?
DR. HELDRETH: Well, that's just a --
DR. MARKS: How about resource document?

DR. HELDRETH: 1 think resource document or -- CIR Precedents is the title we have for this and some of the other
findings documents that you'll find on our website.

DR. BERGFELD: That leaves me cold. Precedents for what? I mean, it's a CIR -- if you say precedents.

DR. ANSELL: Yeah, I think resource -- the term from the thesaurus should be more along resource as opposed to
precedent which suggests that it's something that will be built upon or is -- I don't know.

DR. MARKS: Well, I'm going to refer to it as a resource document tomorrow whatever the final.
DR. BERGFELD: Okay.

DR. HELDRETH: And we can make that change. Precedents is what it was called in the past, but looking at the
findings page, some of our newer similar documents like hair dye epidemiology or infant skin, you're right, we did
call it resource document. So we can make that change as well.

DR. MARKS: Yeah, Bart, you weren't here for the discussion of the parabens. We were talking about generating a
resource document for that also to keep up with the almost weekly new epidemiology studies.

DR. HELDRETH: Okay.

DR. MARKS: Okay. That was the last agenda item for our team today. Any other comments? Did I overlook
anything, team members?

DR. BERGFELD: You did well.
DR. MARKS: Okay. Good. See you later on today, and I look forward to tomorrow's full panel meeting.

Belsito Team Meeting - September 16, 2019
DR. SNYDER: Admin page 79.

DR. BELSITO: Inhalation. Page 79. So just a few comments in the background section in the third paragraph. It
says, while particles/droplet size is an important parameter, the physical/chemical properties in ingredients in a spray
formulation as well as realistic da da da da, but it seems like we're ignoring powders. So shouldn't that be in the
spray formulation or a powder? It's the third paragraph -- the third sentence of the third paragraph. Where you just
sort of say while particle/droplet size is an important parameter, the physical properties of ingredients in a spray
formulation or a powder now.

DR. HELDRETH: Yes.

DR. SNYDER: So who's taking the lead on this document now?

DR. HELDRETH: lJingiu is still working on this.

DR. SNYDER: Oh, is he? Okay. So he's getting the information? Okay. Thanks.

DR. LIEBLER: So, if we do that, [ mean, that's fine with me too. But, if we do that, we should probably say
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particle and droplet size, or particle or droplet size.

DR. BELSITO: Right.

DR. LIEBLER: Because powder doesn't go with droplets.

DR. HELDRETH: But droplets can be particles.

DR. LIEBLER: Droplets are particles, but powders don't give droplets, right? That implies moisture.

DR. HELDRETH: But you could say particles and it covers a dust and a -- I mean, we don't have to do that. I'm
just saying that.

DR. LIEBLER: You don't have to have droplet in there. You could just say particle size. It's an important
parameter of physical/chemical properties of ingredients in the powder or spray formulation.

DR. HELDRETH: Whatever way, that’s fine.

DR. SNYDER: So I had a kind of a -- from the presentation which we had, I had kind of a different take on it. So
it's droplet/particle size distributions that's important. And it's product specifics. And then it's also based upon the
type of spray. So, if we use those three that captures -- encompasses everything.

DR. HELDRETH: Okay.

DR. SNYDER: So I think that's probably the easiest way to do it; to say that the particle size distributions -- the
product's type and then the type of spray that it’s used in -- formulated to be used in. Something along that line.

And, on the background, the first sentence, it's not inhalation toxicity, it's actually inhalation exposure. Incidental
inhalation exposure is an important consideration for the sprays and powder. Because, if there's no exposure, we're
not worried about anything. If there's exposure, then we want to know if there's any toxicity associated with
exposure. So that’s the first sentence there.

DR. BELSITO: So what are you saying?

DR. SNYDER: So there I said, it's really inhalation exposure is an important consideration for sprays and loose
powders.

DR. LIEBLER: I did that, added on particle. Ijust did the added-on particle/droplet powder.
DR. HELDRETH: Okay. I'll find it in there. Thank you.

DR. KLAASSEN: The second paragraph, the third line; when we say in here, insoluble. What's the word insoluble,
insoluble in what?

DR. LIEBLER: I think the implication is aqueous.

DR. KLAASSEN: Okay, yeah.

DR. LIEBLER: So we could add aqueous.

DR. KLAASSEN: I would like that better.

DR. LIEBLER: Got it.

DR. BELSITO: So insoluble. This is the third paragraph.

DR. KLAASSEN: In fact, what inhalation toxicologists in the SAB meeting do, we all know about --
DR. BELSITO: Where is this?

DR. KLAASSEN: The third line of the second paragraph. We all know about octanol-water coefficients. Okay,
which is kind of important for absorption from the gut. But what inhalation toxicologist will do is to take blood and
gas and do the blood/gas, which really tells you what -- if there's a good correlation then. But I don't think we need
to say -- I think water -- or aqueous is a better word.

DR. LIEBLER: I just put water in.

DR. BELSITO: So absorption of a water insoluble?

DR. LIEBLER: That's what I added.

DR. BELSITO: Then PDF page 80. The end of that first paragraph, it says, inhaled droplet particles deposited in
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the nasopharyngeal and bronchial regions of the respiratory tract may cause toxic effects in these regions depending
on their chemical and physical properties. I added, or that in these regions -- or be absorbed and cause systemic
toxicity depending upon their chemical and physical properties. Because that's actually what we've been talking
about with wheat, right?

DR. SNYDER: Yeah. But, I mean, it's actually local and systemic.

DR. BELSITO: Right.

DR. SNYDER: So it should always say local and systemic because there could be pulmonary toxicity.

DR. BELSITO: Or it could be absorbed and cause systemic toxicity.

DR. SNYDER: Exactly right. And cause liver toxicity. Correct. That's why I say local and systemic toxicity.
DR. BELSITO: Yeah, but here we're talking specifically about nasopharyngeal and bronchial.

DR. SNYDER: Oh, okay. I didn't catch that part.

DR. BELSITO: They could still be absorbed systemically from the nasopharyngeal and bronchial.

DR. SNYDER: Well, more likely they're going to be absorbed because they're going to be swallowed, because of
the mucociliary.

DR. BELSITO: Right.

DR. SNYDER: So there could still be exposure. Yeah.

DR. BELSITO: But absorbed in some fashion.

DR. LIEBLER: So what do you want to do, Don? Do you want to add to the very end of the sentence?

DR. BELSITO: Yeah. Well I thought, “in these regions” -- “cause toxic effects in these regions, or be absorbed and
cause systemic toxicity, depending upon their chemical and physical properties.”

DR. LIEBLER: Okay. Yeah.

DR. BELSITO: And then again on page 80, the next to the last paragraph, the last sentence; it says, “Usually 1
percent to 2.5, but no more than 5, of droplet/particles emitted from propellent hair sprays are within the respirable
range.” I'd say you'd need to define that. You mean less than 10 microns? We don't define what we consider the
respirable range.

DR. HELDRETH: Yes. The two sentences before that. “Are in the range considered to be respirable, i.e. less than
10 micrometers.”

DR. LIEBLER: Right.

DR. BELSITO: Okay.

DR. LIEBLER: I think it's clear.

DR. BELSITO: Okay. I'll delete that comment.

DR. KLAASSEN: I had a little question about the last sentence of this page. “In contrast, analogous estimates
indicate that the tested deodorant spray aerosols have a median diameter of 10 microns with a coefficient of .3,
suggesting that half of these particles are within the range considered to be respirable.” I guess, I am thinking that
we're giving a little bit too much mathematical accuracy to this 10 micros. But I don't feel tremendously strong
about this, but I'm a little nervous about it. In other places -- anyway.

DR. HELDRETH: I think Jinqiu was trying to find a way here to give some sort of boilerplate language to the fact
that we don't have that consumer use data for those types of sprays.

DR. LIEBLER: Would you rather say, suggesting that up to half of these particle? So half seems precise, you
know, 50 percent. If the median is the borderline of respirable, not respirable; if we're treating it that way then it's
very precise. But we know that both of those numbers have some play in them. You could say up to half,
approximately half, less than half.

DR. BELSITO: Less than or equal to.
DR. LIEBLER: Less than or equal to half. Thank you, Don. Do we have any other hands?
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DR. KLAASSEN: Okay.
DR. BELSITO: So what are we changing and where exactly are we?

DR. KLAASSEN: I just think this is way, way, way, way too quantitative for the softness of the data, and especially
this 10 microns. We're not saying that something of 10 microns is zero percent absorbed and something that's 5
percent is 50 percent absorbed.

DR. LIEBLER: We're not saying that 10 microns is a hundred percent respirable and -- that nine is a hundred
percent and 11 is not at all.

DR. KLAASSEN: You're right. It's just getting too quantitative.
DR. LIEBLER: And that's why I suggested saying that approximately half of these particles are within the range.

DR. KLAASSEN: I even think that's too strong. I would like to have it even more vague than that, because I'm not
convinced that that's true.

DR. BELSITO: Vague scientist?

DR. SNYDER: I think that one of the things that we --
DR. KLAASSEN: We don't know that slope.

DR. BELSITO: Slippery.

DR. SNYDER: One of the things that I had -- and I made several comments about this. This document somewhat
confuses the potential for inhalation exposure from a cosmetic use, versus inhalation toxicity and safety. So really
the only thing we want to talk about is potential for inhalation exposure from cosmetic use. And if your tiers to do
that, okay, I think it works.

But I think where we get in a slippery slope is when we drift into the toxicity issues. And that's a whole different
mindset and a whole different set of data that we need. If we have inhalation exposure, then we're going to default
to we need inhalation toxicity data, we need an OECD inhalation study or something like that.

But this data is just the document that's going to help us bridge when we have aerosol uses and we don't have any
exposure. Because the aerosol uses don't -- either the particle size, the product type, or the spray pump that you use
or whatever. So, to me, we've got to -- I think that this document is trying to blend in too much safety data on
inhalation and that's not what this is about, to me. This is about whether or not there's inhalation exposure from
cosmetic use.

And, if you look at the tiers, that's what you've done in the tiers. And so, if you go to page 82 on the tiered
approach, the last sentence before the bullets, it says, “a preferred approach for the evaluation inhalation safety
includes....” -- to me, it's not inhalation safety, it's inhalation exposure -- “includes three tiers.” The first one is
related to whether or not it's respirable or not. And that's based upon the physical and chemical characteristics of the
product -- of the ingredient.

And then the second tier refines the above estimate to arrive at a -- not a more realistic, though still conservative.
I’d say it utilizes additional factors in determining exposure. Because that's all we're talking about here, is exposure.
So if we have exposure, then we've got to have the data to say that there is no.

And the third one does deal with measurements of exposure in a simulated conditions. So I think if we keep that
exposure premise, the document becomes much easier -- does that make sense?

DR. HELDRETH: I think so.

DR. BELSITO: So how do you want to do this here, Paul? A preferred approach for the evaluation of the
inhalation exposure.

DR. SNYDER: Exposure. It includes three tiers: tier one's a worst-case scenario. All the product leaving
containers potentially respirable -- not inhalable, respirable. And becomes systemically available. Okay, that's fine
because that's assuming -- and then the next tier is we utilize additional factors in determining exposure. And we
take into account factors like the room volume, ventilation, blah, blah, blah.

DR. BELSITO: Tier 2 refines the above estimate to arrive at a more realistic --

DR. SNYDER: Well, Tier 2 utilizes additional factors in determining exposure.

57



Distributed for Comment Only -- Do Not Cite or Quote
Inhalation Resource Document
Expert Panel for Cosmetic Ingredient Safety Meeting Transcripts

DR. BELSITO: So you want to get rid of “refined the above estimate?”
DR. SNYDER: Yeah, I don't like the refined or all that -- more realistic, I don't like that term anyway.
DR. BELSITO: You want that all struck through?

DR. SNYDER: Utilizes additional factors in determining exposure. This is all about exposure. So it utilizes
additional factors in determining exposure.

DR. BELSITO: In or to?

DR. SNYDER: Utilizes additional factors “in” determining exposure potential is what I've got written. Tier 2
utilizes additional factors in determining exposure potential. Because that's really what we're talking about here, is
exposure. We're working through different levels to say whether or not there's any exposure through cosmetic use.

DR. BELSITO: So you're changing the entire first sentence?

DR. SNYDER: Yes. And then, Tier 3 is fine because it requires actual measurements of exposure under simulated
conditions of use. So I think that keeps them all in parallel if you keep the exposure approach. Because that's all --
if we have exposure, then we have to have some safety data. So we don't need safety data if we don't have exposure.

Because then in your summary statement down below, it's all exposure. In practice, exposure to cosmetic sprays is
very low. I'd probably say, exposure to acrosolized cosmetic product. Will get you to capture all of the different
types of spray products or whatever.

DR. BELSITO: And Tier 3, you make no changes to?

DR. SNYDER: No, I think it's fine. And then that's all in sequence with that last paragraph, in practice. Except for
I would -- exposure to acrosolized cosmetic ingredients or something like that.

DR. BELSITO: Okay. And then, I guess, other considerations of spray products, the second paragraph. It says,
“the Panel would like to know whether the current practice of use, propellant sprays, pump sprays, or both, when
appropriate and the information is available.” But, if the information is not available, then we're going to ask for it,
right?

DR. SNYDER: Right.
DR. BELSITO: So I don't know -- I'm not sure why we have that sentence.
DR. KLAASSEN: Which sentence are we on now?

DR. BELSITO: PDF 83, Other Considerations of a Sprayed Product. It says that, “aerosols from propellant sprays
are distinct from those from pump. For each ingredient or ingredient group, the Panel would like to know whether
the current practices of use include propellant sprays, pump sprays, or both, when appropriate and the information is
available.”

But it's not available, aren't we going to ask for it? So, I mean, simply say that we want to know whether the current
practices of use include propellant sprays, pump sprays, or both, period. Because won't that always be appropriate
as we get a sense of particle size from the different types of sprays?

DR. SNYDER: Yeah, and it's all very specific to the product type; whether it's a pump, a propellant, a powder --
DR. LIEBLER: So you can just delete that clause?
DR. BELSITO: Right.

DR. SNYDER: Yeah. I inserted in the opening sentence that there was specific considerations applicable to a
particular product type. Because it's all driven by the ingredient and the product type.

DR. BELSITO: Mm-hmm.

DR. EISENMANN: Well, it’s a lot more factor in that, but that’s --
DR. LIEBLER: Yeah.

DR. BELSITO: Right. So then you get --

DR. SNYDER: Well, and there are other considerations, yeah.
DR. BELSITO: When you get into -- go ahead, Curt.
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DR. KLAASSEN: In this document, there's a fair amount about the difference between hairspray and deodorant.
But there's not -- at least I don't recall -- anything in here about really the difference between pump and aerosol or
what -- you know, spray --

DR. SNYDER: Propellant -- there's pump spray and propellant spray.
DR. KLAASSEN: But is there "data"?

DR. SNYDER: We got it. What's his name gave us good data on that. Because he said the propellant is made to be
broken into smaller particles, given an increased surface area which you don't get with the pump spray. So those are
the other considerations we take when we see what the use is; and particle size distribution really matters on a
propellant, to me.

DR. KLAASSEN: I guess what I'm saying, shouldn't that be in here?

DR. SNYDER: Well, I think it is in the --

DR. LIEBLER: It's cited.

DR. SNYDER: Isn't it in the beginning?

DR. KLAASSEN: Yeah, but -- okay, where? Is there --

DR. EISENMANN: I know we provided some data just for hairsprays, propellant versus --

DR. LIEBLER: Page 80, second paragraph from the bottom and third paragraph from the bottom, are the citations
for the pump versus propellent spray particle size distributions.

DR. KLAASSEN: Which page?

DR. LIEBLER: Page 80.

DR. KLAASSEN: Eighty. Where at?

DR. LIEBLER: Second paragraph from the bottom.
DR. KLAASSEN: Oh, both sprays, okay.

DR. SNYDER: Because I remember he said that there was -- propellants were a mean size of 14 to 15 microns and
the pumps were much larger, 50 to 80 in diameter in mean size.

DR. KLAASSEN: Sixty to 80.

DR. BELSITO: But that’s just for hairsprays which are designed to aggregate, right? I mean, a deodorant is
probably going to have an even smaller particle size from a propellant, right?

DR. EISENMANN: Well, we've got a little of that information too. That's in there.

DR. SNYDER: Yeah, I thought all that data up to the tier thing was pretty good. I thought just a little bit change in
the background. I thought this was really good. I mean, there was a lot of good data in here that then made the
tiered approach seem very logical.

DR. LIEBLER: I actually had no problem with this.
DR. BELSITO: But then when we get to exposure calculations, I mean --

DR. SNYDER: I don't know if that needs to be in our document. I mean that maybe something as a sample for us
to how we might approach it to calculate. But I don't know that -- because this is just all a bunch of assumptions.
I'm not certain it's applicable to all products -- ingredients and product type, even within the subtype of --

DR. BELSITO: But we're putting together a boilerplate, and we're going to have inhaled products or respirable
products. And then we will need to assess the potential for toxicologic concern, right?

DR. LIEBLER: Yes.
DR. BELSITO: So we're going to need exposure calculations, right?
DR. LIEBLER: That's true. I don't know that this example provided is necessarily going to serve as a template for -

DR. SNYDER: It's a read-across. It’s a read-across for all of them.
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DR. LIEBLER: Well, read-across maybe not be the right word. But as a template for how we would do all of the
calculations. I would say it looks like one possible example, but not the template.

DR. BELSITO: Well, I just -- and I don't know that this would cover everything that we do. But it may be of
interest to have either Danielle Botelho or Alison Fryer from RIFM come and speak to us about respiratory TTC, the
Threshold of Toxicologic Concern. Which I don't completely understand, but I can tell you clear as almost all of
RIFM's materials. And may be of help to us as we look at materials that could be respirable, what this threshold of
toxicologic concern for inhalation is, what it's based on, what the levels are.

DR. KLAASSEN: If you look at that paragraph where we're comparing the pump sprays and the propellant sprays,
at the end it says usually one to two and a half percent is within the respirable range. I mean, that's telling us very
little. I guess this gives me much more confidence, even more confidence, than I had before in regard to respiration.

DR. LIEBLER: Do you mean to say this doesn't tell us much? Or you mean to say, this tells us that the answer is
very little?

DR. KLAASSEN: Very little.

DR. LIEBLER: Okay. I understand what's your saying now.

DR. KLAASSEN: Sorry.

DR. BELSITO: But the exposure -- the respirable amount would be minute?
DR. SNYDER: The exposure potential is very minor for all cosmetics.

DR. KLAASSEN: That's what this is saying. Very minor. I'm not saying it's --

DR. BELSITO: And, therefore, I think that we could probably -- if we understood what the threshold of toxicologic
concern for inhalation is if we had, as a Panel, a better sense.

DR. SNYDER: I think a threshold of toxicologic concern would say where's the safety for toxicity, right? Isn't that
what the threshold toxicological concern is?

DR. BELSITO: No, but it's basically a level at which you don't need to worry about it.

DR. KLAASSEN: You don't need to worry about it.

DR. BELSITO: And it's --

DR. SNYDER: You don't need to worry about it as in there's a toxicity, a systemic toxicity?
DR. BELSITO: Yes, even if there's a toxicity --

DR. SNYDER: But that's not what we're talking about here. We're not talking about that here. We're talking about
exposure.

DR. BELSITO: Yeabh, but it's all based off of -- I don't completely understand it. It's different for skin than it is for
other endpoints.

DR. SNYDER: Yes. Right.

DR. BELSITO: There's a threshold for -- it's not called the threshold -- it's not called the TTC for sensitization; it's
called a sensitization threshold. But, for all the other endpoints that RIFM looks at, there's a TTC and it's based off
of Cramer classification. And it's accepted apparently by the EU authorities and other authorities as EU goes
through REACH. And a million different chemicals have to be cleared that materials with -- I don't know. Again,
Dan, do you completely understand the TTCs for all endpoints other than skin, which are based off of Cramer
classification that we deal with all the time?

DR. LIEBLER: Right.

DR. BELSITO: Most of the endpoints aren't necessarily TTCs. But I can tell you inhalation is almost always based
off of -- below the Threshold of Toxicologic Concern.

DR. LIEBLER: Well, for many ingredients we can clear developmental and reproductive and also chronic toxicity
based on TTC.

DR. BELSITO: Right.
DR. LIEBLER: I think that the TTC argument -- I agree with Paul the TTC argument is important for us to consider
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but probably not in this document at all.

DR. SNYDER: No. No. I don’t think so.

DR. LIEBLER: This is really about exposure, at least the way it's framed at this point.

DR. SNYDER: We cleared most of it. We clear most cosmetics because there's no exposure.

DR. LIEBLER: I think that it might be a good idea for us to consider another document or another CIR document
on the concept of TTC and how we apply it across multiple endpoints -- the TTC family of reasoning if you will.

DR. SNYDER: That's essentially what we do. We say that, yes, there's some toxicity but the doses that occurred in
the animal studies were milligram quantities, and we're talking picograms. So it's essentially what we do. It's just
another name for what we do.

DR. LIEBLER: What we normally do is we don’t have a formal policy; we simply state in the discussion, the Panel
felt that the exposures were below the level needed of concern. But we don't have any kind of framework to say
how we got there.

DR. SNYDER: Right.
DR. LIEBLER: We don't calculate Cramer class values for any of the ingredients.

DR. SNYDER: I think that TTC was hot a number of years ago and then it kind of went away, didn't it? AsI
recall?

DR. KLAASSEN: Let me say, I'm not aware of the Cramer values nor the TTC. What does the TTC do? Do they
take the most potent -- let's say for teratology, they take the most potent teratogen ever discovered and then say if
you're exposed to less than that?

DR. LIEBLER: No.
DR. KLAASSEN: So what's it based on? I don't know.

DR. LIEBLER: So the Cramer classifications are essentially a stepwise evaluation of the features of a chemical, the
structural features of a chemical. And it's informed by a body of knowledge about -- not red flags -- about structure
alerts for different types of toxicities; and other properties of the chemical that it would influence metabolism, the
likelihood of being persistent versus rapidly excreted, et cetera.

These are all calculated into a parameter that allows a chemical to be classified into either of three Cramer classes.
The ones that are most likely to present some significant hazard are in one classification; and the ones that have
feature that are least likely to produce any hazard are in the opposite classification. There's a middle classification
that doesn't have many chemicals in it.

So, based on the Cramer classification and the exposure level, a decision can be made if whether or not a Cramer
class C -- Class 1 are the ones that are considered the most hazardous.

DR. BELSITO: No.
DR. LIEBLER: I got it backwards.
DR. BELSITO: Three is the most hazardous.

DR. LIEBLER: Three is more hazardous. So one you would have essentially less of a margin of exposure. One
demands a much greater margin of exposure. But, if you calculate the exposure based on usage and amount that's
used in the product, you can calculate that margin of exposure. And, if it's below that threshold, we feel it's not of
toxicological concern. I think, for very good reasons that are enumerated in the paradigm of the Cramer
classification used to calculate the TTC.

And the thing is for RIFM, that's in our procedures document. It's laid out in detail with supporting literature. And I
think none of our peer reviewers have ever quibbled with it.

DR. BELSITO: It seems that it's what's commonly accepted by toxicologists now when you're looking at materials
for which there's little --

DR. SNYDER: Data.

DR. BELSITO: -- data. I think it's largely been driven by Europe with the REACH program, and the need to
classify materials.
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DR. LIEBLER: Right.

DR. BELSITO: But it may -- I mean, again, I'm just throwing that out because it seems that we're struggling with
the respiratory issues; at the same time that RIFM's not struggling with them at all because almost everything -- and
I mean fragrances are de facto inhaled because otherwise you wouldn't smell them, right. Whether they're pumped
or just put on the skin.

It might be interesting to get Danielle down here since she's just up in New Jersey -- and it's a train ride or a short
flight for her -- to explain to us Cramer classification and TTCs for inhalation and what they're doing. Because it
may be an approach that we may be able to use if we understood it.

DR. LIEBLER: Yeah. I mean, the whole logic for using the TTC is enumerated in our procedures document, which
is already published. And the extension to respiratory TTC is relatively recent, but very useful. I will say that with
RIFM, many of the materials we review in RIFM are used at lower concentrations than many of the materials we
review in CIR -- or the ingredients we use in CIR. It's just a little bit of a fragrant ingredient is all it takes for most
of those products.

DR. KLAASSEN: Right.
DR. LIEBLER: So we may find that TTC is actually less useful in CIR overall.
DR. BELSITO: Not helpful.

DR. SNYDER: I think that’s what I was alluding to. I think for risk assessment they were pushing that years ago
for risk assessment for drugs. And they found it to be of limited use. That's what I was getting at.

DR. BELSITO: Okay.

DR. SNYDER: For impurities and things at very low levels, which has no tox data, then it can be useful.
DR. LIEBLER: Yes. I think that's exactly what it's for. I mean, basically, it's the --

DR. BELSITO: So then it may not help us?

DR. SNYDER: Well, it may for like respiratory with exposures. So you're talking low levels and very low
exposure potential, so, therefore, it may. I don't know. It would be interesting to look into it.

DR. KLAASSEN: Yeah. I think I would like to learn more about it.

DR. BELSITO: So, even though it's higher volume we have an estimate of what would get down into the alveoli;
we can reduce that to a number and then at those exposure levels it's below the TTC.

DR. LIEBLER: Yes.
DR. SNYDER: What the actual exposure would be. Do you get into new exposure?

DR. KLAASSEN: The way that all of this structural activity data started to be used is we got a million chemicals
and we don't know which ones we should look at and which ones we shouldn't. So let's do some of these things and
see which ones are potentially the worst, and then we'll study those in detail. And I think going too far in this
extrapolation to real data we have to be a little careful.

DR. LIEBLER: Well, that's why we have rules. That's why that procedure is quantitative. I mean, at least it has
well-defined, scorable parameters for the chemicals to evaluate for what Cramer class they fall into. And then there
are supporting data for toxicity thresholds for representative chemicals in the classification.

It is the answer to the problem; you don't have any data on this, exposure is low, we look at the structure and we go,
that doesn't have anything that's going to be toxic in it, but where's the proof? And that's why that whole framework
was introduced, essentially, to deal with that situation.

DR. KLAASSEN: Right. But it doesn't mean it's right.

DR. LIEBLER: Okay.

DR. KLAASSEN: You have to admit, there are chemicals that surprise us once in a while.
DR. LIEBLER: This is true.

DR. KLAASSEN: But I still like -- before I put it on my great grandchild's skin, I would still like to have it be
tested on one other person -- or one other animal first.
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DR. LIEBLER: You have no business putting anything on your great grandchildren's skin. That's for your children
to do, they're the grandparents.

DR. KLAASSEN: Yeah, but sometimes we babysit.
DR. LIEBLER: You still have no business.

DR. KLAASSEN: So the EPA has also suggested that after 19' -- or 2035, there will be no more animal testing.
You know, it probably is coming, but I think we have to be cautious. That's all I'm saying. I think it's good for our
first estimate.

DR. HELDRETH: So I think what I'm hearing is that much of the inhalation exposure assessment, and certainly all
of the safety assessments when it comes to inhalation, is case by case.

DR. KLAASSEN: Yes.

DR. HELDRETH: And not really something that can be done in a boilerplate per se. So would it be amenable to
the Panel to think of this more of a white paper precedence document, and basically come to a full stop right before
the sample exposure calculations?

DR. BELSITO: Yeah.

DR. HELDRETH: That would be the general principles of what the Panel feels. Is that's something we could
publish. All this other information in here is certainly useful for the Panel, for the CIR staff.

DR. LIEBLER: Right.

DR. HELDRETH: And then maybe this will help inform some other white paper or a boilerplate document, when
we have experts come in and talk about TTC or give you other things that may be informative to that.

DR. KLAASSEN: I'd like to say that this document is much, much better than anyone I've seen previously on
respiration; and I thought it was quite good.

DR. HELDRETH: It was all Jinqiu.

DR. LIEBLER: Yeah, he did a great job on this. I do agree with the suggestion of just deleting the sample exposure
calculations from this document. And we can keep the precedent language to use. I looked through that and I didn't
have any problem with any of it.

DR. EISENMANN: In the cosmetic use section, in the precedent language itself where it says, particle size --
DR. BELSITO: What page are you on, Carol?
DR. LIEBLER: Eighty-six.

DR. EISENMANN: It's in the blue part. “Particle/droplet size distribution as well as regional deposition data under
consumer use conditions are generally considered but rarely needed when assessing the inhalation safety of an
ingredient in a spray cosmetic product. A tiered approach to the exposure assessment of spray products requires
actual exposure measurements and more refined modeling.” I don't think that belongs in this.

I mean, the cosmetics use section should just be discussing how the ingredient is used in the products and focus on
that. And this more general information which is already -- you've already discussed it doesn't belong in a CIR
report, it belongs in your document.

And then the airbrush makeup thing. I'm not sure that that's relevant for every product -- every ingredient. And then
the fact that you're calling loose powders. We never know if a powder is a loose powder. We just don't know. So I
don't like that word there.

DR. KLAASSEN: So what are you suggesting, Carol?

DR. EISENMANN: That that statement not be included. That the general information about how the tiered
approach doesn't need to be in every report. You'd use that approach, but it doesn't necessarily need to be written up
in the cosmetic use section of every report. So that should not be language that's added to the report.

DR. HELDRETH: Sure. We could just point to this white paper once it's published.
DR. EISENMANN: Mm-hmm.
DR. LIEBLER: Okay. But that language -- so what you're talking about, Carol, is under cosmetic use section, that
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heading, on page 86, if you go down to the first big section of blue type. That's the part that you're suggesting does
not need to be there?

DR. EISENMANN: Right.

DR. LIEBLER: The thing is that follows the statement, “therefore, most droplets/particles incidentally inhaled from
cosmetic sprays would be deposited in the nasopharyngeal and bronchial regions and would not be respirable to any
appreciable amount.” Well, that is what we currently have in our Use section. But we do know that there's an
exception to that; and the exception is deodorant spray products.

DR. EISENMANN: Right. And I didn't say that to be out, it's after that.

DR. LIEBLER: And it says, if products include deodorant sprays add -- and then this section. So I think that if we
do have deodorant sprays as part of the -- or if the ingredients are used in deodorant sprays that this ought to be
there. This blue section ought to be there.

DR. EISENMANN: I agree up to the next part of it, “particle/droplet size distribution as well as regional deposition
data under consumer conditions are generally considered but rarely needed when assessing the inhalation safety of
an ingredient in a spray cosmetic product.” The rest of it.

DR. SNYDER: Isee. You weren’t proposing nixing all the blue section, just the second half?
DR. EISENMANN: No, not all the blue, the last part of it.

DR. SNYDER: I modified that. But I probably should have just nixed it, just eliminated it. I tried to modify it to
make it work but it --

DR. EISENMANN: Especially a tiered approach to the exposure requires actual -- if you come out fine on first tier,
you don't need that additional information.

DR. SNYDER: Right.
DR. BELSITO: Okay. So where are you eliminating the blue from, Carol, after 2006?
DR. SNYDER: Where it says you don't need data on particle size distribution, generally don't need data.

DR. EISENMANN: Right. The sentence that starts, “particle/droplet size distribution as well as regional deposition
data.”

DR. BELSITO: Idon'tseeit. Oh, okay. “Particle/droplet size....” Okay. You want all of that eliminated? It's in
blue.

DR. EISENMANN: Right.
DR. LIEBLER: From there to the end of the blue font.
DR. BELSITO: Right. And we don't need that because we'll be --

DR. EISENMANN: You'll be actually describing how it's used; and then, if necessary doing a -- at least you could
probably do the first tier of an assessment to see if somebody needs to do a further tiered approach. I'm not saying
it's wrong; it's just not the place for it in the cosmetic use section.

DR. BELSITO: Okay. Any other comments on this? As long as we've looked at it. So none of this language will -
- I mean, this is just for us to think about as we approach and put in. This is not boilerplate; this is not part of the
white paper, but we might as well hear it since we've reviewed it. Any other comments on these scenarios, the
discussion? I didn't have any others.

DR. LIEBLER: Nope.
DR. BELSITO: Okay.
DR. LIEBLER: Much improved. Good progress.

DR. BELSITO: So we're suggesting we go ahead with this white paper on how we approach respiration -- or
products that could be inhaled. And then in terms of what we actually put into the reports will depend upon how it's
used.

DR. SNYDER: Case by case.
DR. BELSITO: Yeah. Case by case. Okay. Wow.
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DR. MARKS: Right, so these won’t be quite as quick as the re-review summary. So we’ll refer to this as a
resources document, on Page 78 of the Admin. We felt it was an excellent document. The toxicity, local and
systemic, the tiered approach, more complex than particle size, and preferring to have actual respiratory tox data is
the gold standard as Paul elucidated the last meeting.

The only change that we felt should be made in the document is that it ends at Page 84 for public use. The pages
subsequent that, with calculations and prescriptive language, be for internal use. And they were the only comments
we had concerning changing the document, making it somewhat shorter.

DR. BERGFELD: Dr. Belsito? Comments?

DR. BELSITO: Yeah, so we thought that we should end the document before we get into how we’re going to use
the discussion sections and sort of make this a boilerplate, because it’s going to be very case-by-case. So, we felt
that --

DR. LIEBLER: I think we wanted to cut it right where Jim just said, right before the sample exposure calculations.
DR. BELSITO: Right. I think we agree with you. Right.

DR. MARKS: Yes.

DR. LIEBLER: So the prior material all stands on its own very nicely.

DR. MARKS: Yes. That cutoff is on Page 84.

DR. BERGFELD: There was a discussion on how to name it or call it, would it be a resource document or be a
precedent document. Is there a comment on that? I think the Marks Team want it to be a resource document.

DR. LIEBLER: I'm fine with that.
DR. BERGFELD: Okay.
DR. LIEBLER: With resource document or something like that.

DR. BERGFELD: Yeah, it seems there is agreement that the cutoff will be at Page 84, and we can proceed. This is
a document that’s floating and being adapted each time we have to use it. And so we’ll be doing that. Is that
correct?

DR. HELDRETH: Yes, at this point if it’s the consensus with the panel the point up, but not including the sample
exposure calculation, will be finalized and posted on the CIR website, underneath the Findings section along with
the other resource documents. However, if any further information were to come to light, and the panel wanted to
make changes, we can always reopen it.

DR. BERGFELD: And, could I just ask a question since we all agreed with our inhalation resource document.
We’ll be looking at that each time we come in to look at inhalation, making sure that it adapts to the ingredient or
chemical we’re reviewing?

DR. HELDRETH: My understanding is that the public piece of this will be something that the panel can point to in
the reports; to explain why it’s reasonable to use a Tier 1 or Tier 2, for example. Or of why the data that they have
overrules those types of approaches.

And then, the pieces that we’re cutting off are usual tools for the staff when we are, say, making a draft discussion to
propose for the panel. But, as Dr. Marks suggested, there are very much a case-by-case basis and the panel will
have the opportunity to adapt it to the data that’s before them.

DR. BERGFELD: All right. Then the last question I have regarding this. If the panel member wants to look at the
whole document where will it be? Will they be able to access what the scientific writers have?

DR. HELDRETH: We can certainly make that available to anyone.

DR. BERGFELD: I think that would be good. Okay, well we’ve come to the end of the meet --
MR. GREMILLION: Sorry --

DR. BERGFELD: Yes?
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MR. GREMILLION: Sorry to make your repeat this. But I wonder what’s the benefit of cutting off the sample
calculations? I mean, why not just leave it in there instead?

DR. HELDRETH: From that point forward it’s really just standard operating procedures for the staff to follow. It’s
really not a resource document like many of the other resource documents on our website are, that are something we
can cite to the panel’s thinking.

MR. GREMILLION: It seems like it would be helpful to the public to know this is kind of what you’re calculating.
And, I mean, these are --

DR. MARKS: I think when we use the calculations that will be in the final report. So if the panel decides we would
like to have calculations, this is the guideline for the staff to use. The same with the wording in the prescriptive
language. Again, this is guidelines for the staff, but the panel will ultimately concur as to whether the wording.

I think that it could be confusing to have those sample calculations in prescriptive language for public reading. It’s
really for our internal use and we’ll use them appropriately.

DR. HELDRETH: Yeah, for some other document types where it’s very clear that we’re going to use the same
language in each and every case, then we have a true boilerplate. And that certainly is something worth publishing.
But here in this case with inhalation it seems to have become quite apparent over the last few years that these are
case-by-case and there really is no true boilerplate.

And so putting this language out there as if it were boilerplate, I think, that’s contradictory to what’s actually is
going to happen with the panel. So I think instead of it providing information for the public I think it’s confusing to
publish that information.

MR. GREMILLION: Okay.

DR. BERGFELD: So, we have generally agreed that the public should have an overview of what we’re doing, but
not the intimate details that needs to go into the report. They’ll have the report to read at the end. So, we have come
to the end of the -- yeah?

DR. SNYDER: One comment on Page 86, under the Cosmetic Use section, if you go down to the middle of that
section there’s a large blue area. And about the middle of it, it starts with “particle droplet size distribution as well
as reginal deposition data,” we deleted those five lines out of that section.

So I just want to have that reflected in the minutes that our team wanted to delete that because we thought that
wasn’t relevant to the cosmetic section for individual reports.

DR. BERGFELD: Marks Team?

DR. MARKS: That’s fine.

DR. BERGFELD: That’s fine. All right, any other comments before we come to saying goodbye?
MR. GREMILLION: In practice, 95 to 99 percent of the droplet particles --

DR. HELDRETH: No, it actually starts with --

DR. BELSITO: “Particle droplet size distribution as well as regional deposition.”

DR. BERGFELD: Any other statements or comments? Our next meeting is December 9th and 10th here at The
Westin. And if no one has anything else to say, have a good fall, we’ll see you then. We are adjourned.
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BACKGROUND

Inhalation exposure is an important consideration for sprays and loose powders containing cosmetic
ingredients. The inhalation toxicity of ingredients in such products depends, in part, on where the
ingredients may contact tissues in the respiratory tract and whether they can cause local adverse effects
in the respiratory tract tissues or systemic effects after absorption from the respiratory tract."

The deposition and absorption of gases and vapors in the respiratory tract depend mainly on their
water solubility and reactivity with the fluids or other components of the surfaces of the airways.2* For
example, absorption of a water insoluble, non-reactive gas is negligible. A moderately-soluble or reactive
gas will be deposited throughout the respiratory tract. A highly-soluble or reactive gas will be rapidly
deposited or absorbed almost entirely in the nose and upper airways. A highly-reactive gas will also be
consumed by chemical reactions, such as hydrolysis.-35

Aerosols are broadly defined as multiphase systems of particulate solids or liquids dispersed in air
or other gases, including mists, fumes, and dusts. The deposition, absorption, clearance, and, ultimately,
the effects of ingredients in aerosols (particles (liquid droplets or solids)) in the respiratory tract depend on
the solubility, reactivity, and toxicity of the ingredients. While particle/droplet size is an important
parameter, the physicochemical properties of ingredients in a spray formulation, as well as the realistic
exposure factors under in-use conditions, also play significant roles in evaluating inhalation safety of
ingredients as spray formulation. It should also be noted that droplet/particle size data generated under
experimental conditions may be different from droplet/particle size in actual consumer exposures. Other
exposure factors are key in assessing inhalation safety, such as temperature, humidity, spray distance,
spray time, container fullness, the amount of pressure on the actuator, etc.

Pulmonary overload is a condition in which the accumulation of any inert, poorly soluble particulate
material in the lungs overwhelms the capacity of the alveolar macrophages to clear the material from the
lungs. Chronic pulmonary overload can cause persistent inflammatory responses, fibrosis and tumors,®
although the mechanism(s) of overload-induced tumor formation is not completely understood.6° The
current threshold of the European Union (EU) for protecting workers from pulmonary overload during
occupational exposure to respirable dust particles is 1.5 mg/m? eight hour time-weighted average. In
comparison, inhalation exposures to aerosols from cosmetic sprays will be much lower than this
threshold, primarily because of the much shorter exposure duration associated with cosmetic spray use
(i.e., only a few minutes).!-10

Droplet/particle size is variable across individual products. Industry can ensure that inhalation
exposures to cosmetic sprays and powders are minimized.'® For example, particle size distributions can
be characterized and exposures estimated each time a significant change is made in the formulation or
spray mechanisms of spray products to ensure that potential inhalation exposures are very low. Similarly,
industry can minimize airborne particles from cosmetic powder products by controlling the milling of the
ingredients and adding binding materials, such as oils, waxes or hygroscopic ingredients, to the
formulations.'” The binding materials foster the agglomeration of the ingredients and substantially
increase their cohesivity. These measures increase the size of the particles in the product.

REGIONAL PARTICLE DEPOSITION

The physical parameter most strongly associated with the deposition pattern of an aerosol in the
respiratory tract is the aerodynamic equivalent diameter (dae).'>'® The dae of a droplet/particle is defined
as the diameter of a hypothetical, smooth sphere of unit density (e.g., 1 g/lcm?) that has the same
gravitational settling velocity as the droplet/particle in calm air, regardless of its actual geometric size,
shape and density.514

The droplets/particles of an aerosol can be divided into three mass fractions, based on the depth to
which they will penetrate the respiratory tract. These fractions include the inhalable fraction (median dae ~
100 um), which can enter the nasopharyngeal region through the nose or mouth, the bronchial fraction
(median dae ~ 10 ym), which can pass through the larynx to enter the trachea, bronchi and bronchioles,
and the respirable fraction (median dae ~ 4 um), which can enter the alveolar region of the lungs.'315 In
the nasopharyngeal and bronchial regions of the respiratory tract, mucus-secreting and ciliated cells form
a protective mucociliary blanket that carries deposited droplets/particles to the throat. Thus,
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droplets/particles deposited in these regions can be cleared via mucociliary action, sternutation,
expectoration, or deglutition.'® In the pulmonary region, the clearance of inert, poorly soluble particles is
mediated primarily by alveolar macrophages, and is slow and limited by comparison. However, the
potential for toxic effects is not limited to respirable droplets/particles deposited in the lungs. Inhaled
droplets/particles deposited in the nasopharyngeal and bronchial regions of the respiratory tract may
cause toxic effects in these regions, or be absorbed and result in systemic toxicity, depending on their
chemical and physical properties.

There is broad scientific consensus that the probability of penetration of droplets/particles with dae >
10 um into the pulmonary region is essentially zero.!-%17-21 Thus, only droplets/particles with dae < 10 um
are considered to be respirable. This is a conservative assumption because a dae of 5 um or less is often
reported in the scientific literature as the threshold below which droplets/particles can reach the alveoli.’-22
In addition, there is consensus that droplets/particles with dae > 15 um are deposited almost exclusively in
the nasopharyngeal and bronchial regions of the respiratory tract, and that healthy people will clear
particles with dae > 7 um from these regions within 24 hours through mucociliary action.!

INHALATION EXPOSURE ASSESSMENT

Particle size distributions are product-specific (i.e. the particle size of a raw material prior to
formulation may have little to no impact on the particle size distribution resulting from consumer product
use). Numerous factors determine the initial size distribution of droplets or particles released from a
spray product, including the product formulation (e.g., volatile or nonvolatile solvent), propellant, can size,
differential pressure through the nozzle for propellant sprays, and formulation and nozzle characteristics
for pump sprays.’-10 After releasing to the air, the particle size distribution can change rapidly through
aggregation, agglomeration, sedimentation, evaporation of volatile components, or hygroscopic
absorption of water.114.15.17.2324  For example, all of the water and other volatile solvents and propellants
in droplets with dae < 40 pm will evaporate within 1 second of release from a spray can, so that the
remaining particles will contain non- or low-volatile constituents (e.g., polymers with little or no biological
activity in hair sprays). Accordingly, a wide spectrum of particle size distributions can be released from
cosmetic sprays.".23.2526

Both pump sprays and propellant sprays (also called “aerosol sprays”) produce aerosols, but the
aerosols from propellant sprays have larger fractions of respirable droplets/particles than aerosols from
pump sprays. For example, the median dae of the airborne droplets/particles of pump hair sprays range
from 60 uym to 80 um."1923 Typically, < 1% of the airborne droplets/particles released from pump sprays
are in the range considered to be respirable (i.e., dae < 10 ym). In comparison, the median dae of the
airborne droplets/particles of propellant hair sprays range from 25 pm to 50 ym.*1923 Usually, 1% to
2.5%, but no more than 5%, of the droplets/particles emitted from propellant hair sprays are within the
respirable range, %27 while a larger fraction of respirable particles would release from propellant
deodorant sprays, as reported by simulated test data, in silico model outputs, and industry survey.23.28-31
The available data, however, are insufficient to determine median particle sizes (and distributions)
resulting from airbrush device use. Thus, the fraction of respirable particles that would be released by
applying cosmetics with airbrush devices is unknown.

Furthermore, different types of propellant-spray products may yield substantially different particle
size distributions. For example, conservative estimates indicate that propellant hair spray aerosols have
a median dae of 35 pym with a coefficient of variation of 0.3.1722 Thus, the insoluble aerosol particles
inhaled during hair-spray use will be deposited primarily in the nasopharyngeal and bronchial regions,
where they can be trapped and cleared from the respiratory tract through mucociliary action. In contrast,
analogous estimates indicate that the tested deodorant spray aerosols have a median dae of 10 ym with a
coefficient of variation of 0.3, suggesting that approximately half of these particles are within the range
considered to be respirable.!”-23

Measurement of Particle Size Distribution

Differences in droplet/particle size distributions between pump and propellant spray products, and
between the few hair spray and deodorant spray products tested, are important considerations for
evaluating the safety of cosmetics ingredients that may be incidentally respired during intended use. This
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is because they suggest that the margin of safety may be lower for propellant sprays compared to pump
sprays, and for propellant deodorant sprays compared to propellant hair sprays. The systemic exposure
resulting from inhalation of respirable droplets/particles from cosmetic products, including pump and
propellant hair sprays and deodorant sprays, is likely to be very small, even negligible, compared with
dermal contact and other exposure routes associated with the use of these products. Further, products
like foot sprays are not usually sprayed in the direction of the face, so less of these products will likely be
sprayed directly into the users breathing zone compared with hair sprays, for example. However, the
limited evidence currently available does not provide adequate support for these assumptions.

The droplets/particles released from a propellant hair spray are distributed within a 1 to 2 m3 space
in the breathing zone during the first 2 minutes after spraying, which expands to form an homogenous 10
m3 cloud (about the size of a bathroom) over the subsequent 18 minutes."® Simulation studies revealed
that all of the droplets/particles released from both pump sprays and propellant sprays settle quickly after
spraying, including the respirable and inhalable fractions, which substantially reduces the overall potential
for inhalation exposure.510.14.2324 Gpecifically, about 35% of the airborne droplets/particles drop away
from the breathing zone in the first minute, 60% in the second minute, 90% in six minutes, and 95% in
eight minutes after spraying.’® The droplets/particles are likely to be undetectable in the breathing zone
within 10 minutes after spraying.

One industry survey provides volume weighted particle size distribution data, measured using laser
diffraction, for propellant hair sprays and propellant deodorant/antiperspirant sprays.3!' Six companies
provided data on aerosol hairspray particle/droplet size, and three companies provided data on
deodorant/antiperspirant particle size. Data are reported as volume diameter defined by 10%, 50%
(volume median), and 90% of the cumulative volume undersize (Dv10, Dv50, and Dv90, respectively).
The 90% particle sizes (Dv90) of droplets/particles released from propellant hair sprays are distributed
within the size range of 23.5 — 409 um, whereas the mean (Standard Deviation, SD) values of Dv50 and
Dv10 are 70.5 (36.3) and 32.7(18.2) um, respectively. Propellant deodorant/antiperspirant sprays have
consistently smaller median particle/droplet size than propellant hair sprays. The mean (SD) values of
Dv90, Dv50 and Dv10 of droplets/particles released from propellant deodorant/antiperspirant sprays are
4.1 (2.6), 23 (33.2), and 35.3 (7.6) um, respectively. In addition, the percentage of respirable
particles/droplets (% < 10 um) is 3.24 + 4.48 and 26.6 + 13.4 (mean x SD) for propellant hair sprays and
deodorant/antiperspirant sprays, respectively. Hairsprays have consistently larger median droplet/particle
size than deodorant/antiperspirant. It should be noted that droplet/particle size data using laser diffraction
measurements of a free spray may be generated for other purposes, such as qualifying packaging, or
determining consumer product acceptability. These types of particle/droplet size data, while not
equivalent to consumer exposure, can be leveraged in refined exposure assessments with a full
understanding of the conservative nature of the exposure estimate.

Due to the compressed format and low usage amounts, inhalation exposure to compact powders is
not expected at use conditions.32 In contrast, loose powders, which lack the particle cohesion, have the
potential to generate airborne particles that may carry nanomaterials, with which there is potential for
inhalation exposure. One study quantified one minute exposure to airborne particles ranging from 14 nm
to 20 um due to the use of three nanotechnology-based, and three regular cosmetic powders, functioning
as moisturizer, blusher, blot powder, etc.3334 Results therein illustrated that the coarse aerosol fraction
(2.5 — 10 ym) represented the highest inhaled particle mass, while the minimal inhaled mass was made
by particles < 100 nm. Deposition fractions were calculated based on the International Commission on
Radiological Protection (ICRP) model. For all types of powders, 85 — 93% of particle mass deposited in
the head airways, while < 5% deposited in the tracheobronchial region and < 10 % in the alveolar region.
The alveolar region was the second most exposed region of the respiratory tract; however, the deposited
mass was only ~ 1/20 of that deposited in the head airways. In another study, loose facial and
eyeshadow powders were selected to evaluate the quantitative deposition following five minutes of
exposure.3® According to ICRP model, for all investigated cosmetic powders, 78% of inhalable-sized
particles deposited in the head airways, while < 2.5% and < 1% deposition occurred in the
tracheobronchial and alveolar regions, respectively. The estimated dosage in this study was 700 pg for
particles with dae < 10 ym and 200 pg for particles with dae < 2.5 ym. Another study analyzed the size of
particles, shape, accumulation, and distribution of three nanopowders (a moisturizer, a blusher, and a
loose powder sunscreen) and three regular cosmetic powders (two blot powders and a finishing
powder).36:37 The electron microscopy and airborne particle measurements data suggested that airborne
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concentrations of particles between 100 nm and 20 ym in diameter varied substantially among the
different cosmetic powders, e.g., application of nanopowders may result in the release of particles as
large as 20 um, while exposure to nanoparticles was mainly through agglomerates of 5 - 10 mm and
larger,®” and predominant deposition of nanomaterials occur in the tracheobronchial and head airways but
not in the alveolar region.

The current weight-of-evidence suggests that particles from cosmetic powders are predominately
large, and only small portion of inhalable fraction deposit in the lower regions of the respiratory system
(pulmonary region). Further reduction of incidental inhalation exposures to respirable particles from
cosmetic products can be accomplished by utilizing use devices, ingredients, and formulations that
enable minimized aerosol generation, and/or skew the size distributions, of the particles released from
these products, outside of the respirable range.'%.11.32 However, application of a nanomaterial in loose
powder or sprayable products may pose a risk of inhalation of airborne particles into the consumer’s lung
airways.38:3% During consumer use, nanomaterials can be released and enter the respiratory system as free
nano-sized particles, agglomerates, and nanoparticles attached to larger particles. Additionally, other
substances present in the nano-enabled products could be physically transported on the nanoparticles
themselves.®4° When there is evidence of systemic exposure to nanomaterials, absorption, distribution,
metabolism, and excretion (ADME) parameters should be considered in safety assessments of the
nanomaterial in cosmetic products.4!

Additional analysis using photon correlation spectroscopy indicated the presence of particles < 100
nm in both regular and nanotechnology-based cosmetic spray products, e.g., regular hair spray and hair
nanospray, as well as regular facial spray and facial nanospray.*? During the application of all
investigated sprays, particles ranging from 13 nm to 20 ym were released. Further quantitative
assessment of inhalation exposure and deposited dose of aerosol were performed in these cosmetics
and several other consumer spray products, such as silver nanospray and disinfectant nanospray.*3
During realistic usage simulation of one minute exposure, similar deposition profiles were shown in
regular hair spray, hair nanospray, regular facial spray, facial nanospray, regular skin hydrating mist, and
skin hydrating nanomist. The highest deposited dose for the head airways was ~ 1171 ng kg~' body
weight (bw) per application (hair spray), and the head airways deposited doses from the remaining
products were in the range ~ 205 to ~ 785 ng kg~! bw per application. The tracheobronchial region
deposited doses for the examined sprays were between ~ 1 and ~ 63 ng kg~' bw per application, while
those for the alveolar region were between ~ 1.4 and ~ 101 ng kg~ bw per application. In addition, all
investigated sprays demonstrated similar proportional distributions of deposited doses in the respiratory
system: ~ 85 — 88% of the total respiratory system deposition occurred in the head airways, ~ 4.6 — 5.2%
in the tracheobronchial region, and ~ 7.0 — 9.5% in the alveolar region.

Some liquid powder consumer products are specially designed to be dispersed through low
pressure aerosol technologies such as airbrush devices or aerosol canisters, which nebulize liquid
cosmetics into a fine mist or spray.*4*®> Engineered metal nanoparticles (ENPs) are frequently
incorporated into such aerosolized cosmetics and may be emitted into the consumer breathing zone.
Mounting evidence suggests the application of nano-enabled consumer spray products can cause
pulmonary exposures to pressurized aerosols and metal nanoparticles, which raises potential public
health concerns.353644-46 For instance, the aerosol properties of four airbrush consumer products,
including a light and dark shade of foundation from each expensive or inexpensive product line
respectively, have been examined during simulated realistic makeup application utilizing a fully
automated aerosol generation system.#445 Aerosols were monitored using both a scanning mobility
particle sizer (SMPS) that measured particle size distributions between ~ 10 — 435 nm and an optical
particle sizer (OPS) that measured size distributions between 0.3 — 10 um. A spray duration/aerosol
generation of 20 minutes represented a worst-case scenario of application with 8 —12 drops (~ 400 — 600
cm?) of liquid powder cosmetics placed in the reservoir of the nebulizer as per airbrush manufacturer’s
instructions.!4445 Results indicated peak emissions of particles were color shade dependent and varied
between 12,000 — 22,000 particles/cm?® with modal diameters ranging from 36 nm — 1.3 um, and the
majority of monitored mean particle diameters were < 100 nm for all products. Peaks of larger particles
with a mean diameter sized 0.3 — 2 ym were also observed, indicating agglomeration during consumer
application. While these larger particles were fewer (< 5000 particles/cm3), these constituted the majority
of the mass concentration, e.g., for particles with count mean diameter of 1255 nm, 82% mass fraction
primarily deposited within the head airways, and < 10% deposited within both the tracheobronchial and



Distributed for Comment Only -- Do Not Cite or Quote

pulmonary regions. In addition, analysis of the elemental composition by scanning electron microscopy
(SEM) demonstrated the existence of metal oxides ENPs in both the original products and collected
aerosols, such as titanium dioxide (TiO2) and iron oxide (Fe203), which are commonly found in powder-
based makeup, functioning as pigmentation to produce various shades of cosmetics.4”-50 These findings
showed that a fraction of airborne particles released from airbrush devices could be inhaled and
consequently deposited in all regions of the respiratory system, which may cause unintentional adverse
health effects. Aerosol monitoring data were also utilized to determine potential inhaled dose in human
lungs as well as in vitro concentrations for epithelial cell treatment, using multiple path particle dosimetry
(MMPD) model.4> For nano-sized particles, the entire exposure duration of 20 min could cause lung
surface loading of 60 ug/m?2 based on the peak deposition mass flux of 3 ug/min/m2, and for micro-sized
particles, an inhaled dose within 20 min exposure was estimated to be 1.1 mg/m?2, based on the peak
deposition mass flux of 55 pg/min/m2. Further toxicity testing revealed significant increases in oxidative
stress, single-stranded DNA damage, and 8-oxoguanine levels were identified post-exposure to collected
aerosol suspensions versus pristine ENPs (TiO2and Fe203).#5 The application of regular eyebrow
powders may also result in user exposure to respirable particles.5' The concentration of TiOz in airborne
particle fractions (particles with dae £ 10 ym or < 4 ym) was proportional to the presence of TiOz in the
bulk powder. However, on the basis of the currently available data, it is not clear whether the
nanoparticles released during the product use include additional nanosized ingredients other than the
engineered nanoparticles that were incorporated into the product, e.g., whether the released

nanoparticles include derivatives from natural product ingredients, or particles from product carrier
liquid.42:44.45.51

Inhalation Exposure of ENPs from Aerosolized Consumer Products

Due to insoluble/poorly-soluble, biopersistent, and surface-reactive nature, the interaction of
nanoparticles with biological entities may occur at the near-molecular level.415253 Studies have revealed
that exposure to airborne nanosized particles can cause potential adverse effects not only in the
respiratory tract, but also in the heart, brain and the immune system.3354-57 While the toxicity of pure
nanomaterials is accessed by a considerable amount of research, there is limited information exposure to
nanomaterials combined with other ingredients in cosmetic formulation, that is, little is known about how
chemical components of varying physicochemical characteristics, comprised in liquid powder cosmetics,
may alter the physicochemical and toxicological properties of incorporated metal nanoparticles.37:44.58
Studies demonstrated certain chemicals, such as organic solvents and volatile organic compounds within
the complex mixture, may transform constituent nanoparticles by modifying particle surfaces.5%-%2 Surface
modification may further cause profound changes in a nanomaterial with regard to certain physico-
chemical properties and potentially the altered toxic effects.>® The mobility of nanoparticles in aqueous
solutions may be increased by a wide range of stabilizers, including thiols, carboxylic acids, surfactants
and polymers, which can enhance the dispersion of ENPs.4463 For example, addition of surfactants can
cause a more stable nanoparticle suspension as a whole by creating micelles.?® When aerosolized liquid
powder consumer products are realistically applied via a commercial airbrush/nebulizer, chemically
modified nanoparticles of unknown physicochemical properties and biological activity may be emitted into
the consumer breathing zone, and impact respiratory health differently than that of pristine nanoparticle
exposures.*+58 |n addition, nanoparticle agglomerates can exhibit different biological effects compared
with uniform particles of similar size, and thus pose different health hazards than solid particles,
potentially due to the affection of product matrices and format, as well as a combined surface area
greater than that of solid particles of the same size.36:45.64 Therefore, the use of airbrush devices would
result in inhalation exposure to single nanosized particles and multi-sized agglomerates, including
complex nanoparticle-containing composites, which may present unknown health risks.

As characteristics of nanoparticles, such as size distribution, shape, and surface area are unique to
each aerosol and can affect their regional deposition in the lung airways, as well as their interactions with
biological organisms, a novel aerosol generation system coupled with individual animal exposure pods for
measuring particle concentration, has been developed to monitor and sample aerosols from various type
of nano-enabled consumer products, and to mimic real-world consumer exposures to liquid powder
consumer sprays.*45 Such exposure platform provides reproducible aerosol generation and can be used
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for in vivo toxicological assessments to determine toxicological profiles of aerosol fractions as well as
potential respiratory hazards for realistic application.

The Expert Panel for Cosmetic Ingredient Safety (Panel) considered that currently available data
suggest that a fraction of airborne particles/ agglomerates resulting from airbrush delivery are respirable
(i.e., the majority of particles with diameters < 100 nm, and the majority of the collected aerosols
contained agglomerates sized < 2 ym), and all of the four investigated products may have similar size
distributions.**®* The Panel also noted that the spray device and liquid carrier have shown significant
effects on aerosol particle size and size distributions in multiple studies.®5-6® As more nanotechnology-
based consumer products are being formulated and released into the market, in order to determine safety
for the discrete ingredient used in aerosolized consumer products that are specially delivered through
airbrush systems or other nano-enabled aerosol canisters, data requirements for inhalation risk
evaluation would include characteristics of airborne particles, such as the final particle size (and size
distribution) of a spray product, the maximum use concentration of ingredient, and information on
methods of use and spray characteristics, e.g., exposure duration and frequency, and technical details of
spray equipment, as well as inhalation toxicity testing data, if necessary.

As airbrush technologies have become increasingly popular for consumer product use, however,
little guidance has been developed by regulatory authorities across the world, to address safety concerns
relating to potential exposure of the consumer via the inhalation route. A generic airbrush set typically
consists of a trigger-controlled spray painting gun, an air compressor to create airflow, and a hose
connector.”® The airbrush pressure can be adjusted to apply various types of makeup products, such as
lighter, heavier, or more detailed styles. As a result, spray parameters resulting from airbrush use are
triggered by individual habits and highly sensitive to exposure situation (e.g., particle/droplet size
distribution at spraying, ventilation rate, room volume, frequency and duration, etc.). To build realistic
exposure scenarios, it is therefore important to understand how each type of nano-enabled sprays is
realistically applied.

While the regulations enforced by the Food and Drug Administration (FDA) do not define airbrush
devices by their intended use in cosmetics (i.e., the FDA only classifies airbrush as a medical device,
which is applied in dental restorations by using air-driven particles to roughen the tooth surface),”" the
Panel noted some negative health effects associated with usage of airbrush consumer products and
sunless tan, have been reported to the FDA Center for Food Safety and Applied Nutrition (CFSAN)
Adverse Event Reporting System (CAERS),”? including eye swelling and irritation, skin irritation,
erythema, pyrexia, necrotizing fasciitis, pain, angioedema, pruritus, etc. The Panel recognized nano-
enabled consumer products have a complex mixture that contains many elements, and airbrush
applications might result in inhalation exposure to nanosized metal oxides, such as TiO2 and Fe20s3,
which poses public health risks.35444548 For instance, TiO2 is classified as a “Carcinogen Category 2
(inhalation)” by the European Commission,” and in the EU, several nanomaterials (e.g., nano form of
TiOz2, ZnO and carbon black) are not allowed to be used in applications that may lead to exposure of the
end-user's lungs by inhalation.3874 Based on this evidence, to be determined safe, application of
cosmetics via airbrush technologies warrants further, extensive evaluation. Such evaluation of device
uses, is likely outside the purview of the Panel review process.

However, the Panel also noted a case wherein a color additive, e.g., dihydroxyacetone (DHA), is
used in spray-tan booths (i.e., airbrushing it onto consumers). Therein, the FDA issued an advisory,
warning individuals against unwanted exposure and suggesting that customers request measures to
shield their eyes, lips, nostrils and mucous membranes, to avoid ingestion and inhalation of this color
additive. This is an unapproved use. Though DHA is currently regulated and allowed by the FDA for use
in externally applied cosmetics such as sunless spray tanning products, the safety of its use in a mist or in
a spray-on tanning booth has not been accessed.”>’7 In addition, the majority of seventeen surveyed
tanning booth locations suggested the customers hold their breath through spray tanning.”® Unlike
airbrushed tans that involve trained technicians, home airbrush consumer systems are widely used to
achieve even and full coverage of the face by rotating the airbrush nebulizer in a constant application
pattern, potentially resulting in prolonged inhalation exposure to micro-to-nanosized particles. Similar
precautions and protection measures are thus advised to refrain from aerosol inhalation during applying
spray-on liquid powders through low-pressure airbrush technologies. Accordingly, additional studies are
necessary to evaluate the safety of consumer products delivered via airbrush devices.
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Measurement of Exposure under In-use Conditions

Characterizing the particle size distributions released from finished powder products under use
conditions is difficult. This is because the methods used to measure the particle sizes of powder products
involve dispersing the powder in a solvent or applying a pressure differential to break up the
agglomerated particles."" Thus, these measurements may not correlate well with the size distributions of
the particles released from the product under consumer use conditions. Some photographic methods are
being developed to characterize the actual sizes and shapes of the particles released from powder
products during use, such as SMPS and aerodynamic particle sizer (APS). These sampling devices
provide airborne particle concentrations and size distributions in the range between 14.1 nm and 20
um, 3843 which does not cover the full spectrum of particle sizes typically released from cosmetic sprays
(with the largest portion being in the 50 — 300 um range). In addition, SMPS requires at least 3 minutes
of application period to scan the entire particle size, which represents an exaggerated estimate of
duration per aerosol spray application, compared to customary cosmetic use conditions.32 Organic
particles or a more complex mixture are hard to detect using electron microscopy.3* It is not clear whether
these methods are amenable to characterizing the aerodynamic equivalent diameters of the particles
under real use conditions, because factors such as particle/droplet density and maturation are also
important considerations.3* Furthermore, the composition of chemical substances in the particle mixtures,
along with their different physical properties (e.g. adhesive character, solubility, surface charge, etc.) and
sizes, has a substantial impact on particle size distribution, and relies on different measurement
methods.3479.80

Data obtained from the National Institute for Public Health and the Environment (RIVM) ConsExpo
spray model, as well as an industry survey, demonstrated pump sprays tend to produce larger aerosols
that are non-respirable, whereas propellant deodorant sprays may generate respirable particles/droplets
sized < 10 um."17:2331 As for cosmetic products in spray form, the major targets are the skin and hair, but
spraying causes the partitioning of the product between the target and the surrounding air. For the risk
assessment purpose, the use of spray products should be quantified not only in terms of the amount of
product dispensed from the spray can, but also the product fraction reaching the skin and deep lung
regions during application.!8%.82 |t is important to note that particle/droplet size data generated under
experimental conditions may be significantly different from particle/droplet size under realistic consumer
use conditions, in which exposure to droplets/particles from propellant sprays is highly affected by
numerous critical factors, including nozzle size, spray distance, spray time, spray direction, temperature,
humidity, ventilation, room size, propellant gas and the solvent applied, as well as physiological factors,
such as respiratory rate, tidal volume and clearance mechanisms.32:348082 Therefore, in most cases, a
refinement of spray characteristics is required to achieve realistic consumer exposure measurements,
which will provide a clear insight into the inhalable and respirable fractions that might be expected. One
study, which performed exposure measurements with deodorants/antiperspirants in aerosol form,
indicated that experimentally measured exposure is generally many times lower than the that derived
from the in silico models, after inhaled doses are refined to adjust for the amount of material that ends up
on skin/hair (and is therefore not available for respiration).8! In another study, inhalation exposure to
aluminum from four antiperspirant sprays were estimated when the product was sprayed against a skin
surrogate compared to spraying in the air (“free spraying”).8® Findings suggests free spraying
overestimated uptake by more than a factor of two; i.e., calculating the systemic uptake using release
data obtained for the free spray operation results is an overestimation of the uptake by more than a factor
of two. Moreover, exposure estimates incorporating spray product use levels and ingredient
concentrations and adjusted for distribution in two-box model result in highly conservative estimates of
lung exposure.318 Thus, a safety assessor may expect that unintentional exposure by inhalation during
usage of some types of cosmetic powders, under realistic exposure conditions, can be very low to
negligible.32

Tiered Approach for Inhalation Safety Evaluation

The Panel noted that particle/droplet size data under simulated consumer use scenarios are
generally not needed when conducting inhalation risk assessment due to the tiered approach to risk
assessment, which provides an adequate margin of safety at the screening and modeling tiers. This is
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consistent with the very low product and ingredient exposures based on short exposure durations,
ingredient content of product and total amount of product used.3! An exposure assessment is based, in
part, on detailed knowledge of the use conditions established from data on consumer use habits and
practices. A preferred approach for the evaluation of inhalation exposure includes three tiers:®2

e Tier | is a screening approach that employs worst case default assumptions, assuming all
product leaving the container is potentially respirable and likely to become systemically
available. This approach uses existing habits and practices data, and assumes the total
amount of sprayed product immediately enters the breathing zone (about 1 to 2 m3 for
cosmetics sprayed towards the body). This simple, very conservative exposure
assessment value is then compared to a systemic threshold and if the outcome is
acceptable, no additional work is needed.

e Tier Il utilizes additional factors in determining exposure such as room volume, room
ventilation rate, discharge rates, spray times and particle/droplet size. Computational
models of varying complexity have been developed, for example, one-box and two-box
models, which vary in the number of assumed zones in which the emitted material is
homogeneously dispersed. More sophisticated models may incorporate factors to
determine how much of a spray/chemical is actually inhaled, exhaled, is reaching the
deeper lung, or is deposited.

e Tier lll requires actual measurements of exposure under simulated use conditions, and is
used for applications where computational modeling might not give a sufficient level of
confidence for risk characterization. For instance, particle/droplet size could be dynamic
due to the evaporation of the solvent after releasing the spray container. Currently, no
computational modelling is available to conduct a sufficiently reliable simulation of this
particle/droplet maturation.

In practice, exposure to aerosolized cosmetic ingredients is very low, due to low use quantities and
very short exposure times. As a result, Tier | assessments may be all that is needed, and there is rarely a
need to go beyond a Tier Il evaluation. However, in some cases, where the screening output is very
conservative, further refinement may be needed. It is important to note that the final exposure is
determined not only by the particle size, but also the distribution of particles/droplets in the exposure
room under in-use conditions. The composition of the formulation and the spray characteristics are of
significant impact.

OTHER CONSIDERATIONS OF SPRAYED PRODUCT

While there may be some unique considerations (e.g., specific considerations applicable to a
particular product type) in the evaluation of safety following exposure by the inhalation route, the basic
framework for risk assessment — consisting of hazard identification, exposure assessment, and risk
characterization — is fully applicable. Both local (lung) effects and systemic effects are considered in the
evaluation of hazard and risk. Data useful for the assessment, in addition to animal inhalation toxicity
data (if available), include safety data generated using routes of exposure other than inhalation,
physical/chemical properties, and data on mucosal membrane, skin, and eye irritation. The latter are
relevant to the potential for causing local irritation to the respiratory tract. Mathematical models which
take into consideration known data on lung irritants may also be useful. In vitro methodologies are under
development and offer promising approaches for inhalation safety assessment as well.8*

The Panel recognized that aerosols from propellant deodorant sprays or airbrush devices are
distinct from aerosols from pump sprays. For each ingredient or ingredient group assessed, the Panel
would like to know whether the current practices of use include propellant sprays, pump sprays, or
airbrush delivery. ldentifying the use of ingredients in deodorant spray and airbrush products may be
especially important, because they potentially release the largest quantity of respirable
droplets/particulates among the products evaluated. However, better information about particle size
distributions and their variability (within and across product types) that can be reasonably expected,
generally, from a broad range of products (e.g., hair, sunscreen, indoor suntanning, foot and deodorant
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sprays, and loose powders), would substantially increase confidence in safety assessments of ingredients
in products that may be aerosolized.

The Panel notes the particle inhalation risks associated with the applications of airbrush
technologies and propellant deodorant sprays. The final particle size distribution of a spray product is the
result of the composition of the formula, the concentration of individual ingredients, and other relevant
spray parameters (e.g., spray nozzle, can size, propellant type and pressure). When considered
necessary, risk characterization for spray products can be carried out to access the risk to human health
at certain levels of exposure under real-use conditions (e.g., Risk Characterization Ratio (RCR) can be
derived by comparison of the calculated exposure with the relevant derived no-effect level (DNEL) for an
ingredient).85 The Panel also recognizes currently available data suggest the use of airbrush delivery of
consumer products might lead to inhalation exposure to ingredients such as TiO2 and Fe20s, which may
pose a risk to public health if respirable. The Panel thus considers the data to be insufficient to assess
the safety of airbrush delivered cosmetics.

Additionally, the purview of the Panel is exclusive to assessing the safety of ingredients as used in
cosmetics. Assessing the safety of devices, such as airbrush delivery systems, is obviously outside of
that purview. Therefore, a question currently remains unanswered, “is the delivery of certain consumer
products via airbrush delivery systems considered to be a cosmetic use within the US regulatory
structure?” The only approved use of airbrush systems is as a medical device. Clarification is needed
as to the regulatory purview of using airbrush devices to deliver consumer products (e.g., certain contact
lens solutions are considered to be devices in the US [21CFR886.5928]).

The Panel recognizes that the distribution of aerodynamic equivalent diameters of cosmetic aerosol
droplets/particles is an important parameter determining where the inhaled particles/droplets will be
deposited in the respiratory tract. However, the Panel also emphasizes that the chemical properties of
the particles/droplets will be critical factors determining whether they will cause inhalation toxicity where
they are deposited.

The Panel will continue to review all of the relevant inhalation toxicity, use, and other data to
determine the safety of cosmetic ingredients. The Panel will evaluate the importance of the inhalation
route for assessing the safety of an ingredient or group of ingredients, and evaluate data that may be
available to estimate potential respiratory doses from aerosolized products. Factors to consider include
whether or how much of the spray products enter the breathing zone, the likely droplet/particle size
distributions in the breathing zone, and the exposure durations that can be expected during product use.
The Panel agreed that, generally, inhalation exposure to ingredients in aerosolized cosmetic products is
unlikely to be significant compared to the dermal or other exposure routes associated with the use of
cosmetic products.

On the other hand, the Panel noted that inhalation toxicity studies on test animals are often
conducted using high concentrations of droplets/particles with size distributions well within the respirable
range and long exposure durations to ensure that the potential for pulmonary or systemic toxicity will be
detected. In contrast, the concentrations of respirable droplets/particles and the inhalation exposure
durations from the use of cosmetic products will be much less than those of the animal studies. Thus, the
adverse effects reported in such studies may have little or no relevance for evaluating the inhalation
safety of cosmetic ingredients.

For example, the Panel noted studies that reported pulmonary granulomas in animals exposed to
high concentrations of inhaled silylates sheared to form particles with dae ranging from 1 to 4 um, which is
well within the range considered to be respirable. However, this ingredient, as supplied to formulators,
has an average dae of about 20 ym, and the ingredient aggregates and agglomerates to form clusters and
chains with dae > 125 ym and none < 90 ym. Thus, the formation of granulomas in the animals was not
considered to be relevant for evaluating the inhalation safety of this ingredient as used in cosmetic
products.

The Panel also noted data are currently insufficient to assess the inhalation exposure of each
ingredient in relation to the unexpected exposure resulting from the intended use of the finished products
delivered by airbrush system. If substances are meant to be included in sprays or aerosols, evaluation of
consumer exposure via inhalation is paramount in the overall safety assessment. If inhalation toxicity
data are absent or provide an insufficient basis to support the safety of an ingredient used in products that
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may be aerosolized, the Panel will evaluate the sufficiency of other data that may be available on a case-
by-case basis. Such data would include, for example, the potential for the ingredient to cause systemic
toxicity, ocular or dermal irritation or sensitization, or other effects after repeated exposures. Other
factors to consider include whether the ingredient belongs to a class of toxicants recognized to have the
potential to cause lung injury after exposure via inhalation or other routes, possesses structural alerts
based on known structure-activity relationships, or has a noteworthy potential to yield reactive
intermediates or other metabolites of concern in the lungs.
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