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ABSTRACT

TheCIR Expert Panel assessed the safetyasslinked alkyl acrylates used in cosmeticsThe 23 crossliked alkyl acrylates included this
safety assessmermatre reported to function aabsorbents, film formers, emulsion stabilizers, viscasdseasing agents, suspending agents,
binders,and/or skin conditioning agentsThe Panel reviewed available animal and clinical data, as wétif@snation from previous CIR
reportson monomer component Recausedata were not available fothe individual ingredientsand becauseresidual monomer may be
present the Panel extraplated from previous reportdo support safetyThe Panel concluded thatosslinked alkyl acrylatese safe in the
present pradtes of use and concentration, provided thag¢y are not polymerized in benzerfeor those ingredients polymerized in benzene,
the data available were insufficient to make a determination of safetyrisk assessmerfior the amount of benzene presewbould be
needed

INTRODUCTION

Thisdraft final report includesinformation relevant tothe safety 0f23 crosslinked alkyl acrylatas used
in cosmetic formulations Thesecrosslinked polymersonsistof coomonomers of ateast one of:acrylic acid,
sodium acrylate, methcrylic acidor alkylacrylatethat share chemical propertiegcluding a general lack of
chemical reactivity. The ingients included in this group are

Acrylates/C1B0AIkyl Acrylate Cropslymer

Acrylates/C1213 Alkyl Methacrylates/Methoxyethyl Acrylate Crosspolymer
Acrylates Crosspolymer

Acrylates/Ethylhexyl Acrylate Crosspolymer

Acrylates/Ethylhexyl Acrylate/Glycidyl Methacrylate Crosspolymer
Acrylates/PE& Dimethacrylate Crosspolymer

Acrylates/Stearett20 Methacrylate Crosspolymer

Acrylates/Vinyl Isodecanoate Crosspolymer

Acrylates/Vinyl Neodecanoate Crosspolymer

Allyl Methacrylate/Glycol Dimethacrylate Crosspolymer

Allyl Methacrylates Crosspolymer

Butyl Acrylate/Glycol Dimethacrylate Crosspolymer

C822 Alkyl Acrylates/Methacrylic Acid Crosspolymer

Glycol Dimethacrylate/Vinyl Alcohol Crosspolymer

Lauryl Methacrylate/Glycol Dimethacrylate Crosspolymer

Lauryl Methacrylate/Sodium Methacrylate Croskpner

Methacrylic Acid/PE® Methacrylate/PE@G Dimethacrylate Crosspolymer
PEG/PPG/2 Methacrylate/Methacrylic Acid Crosspolymer

Potassium Acrylates/C18D Alkyl Acrylate Crosspolymer
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Sodium Acrylates Crosspolyregr
Sodium Acrylates/C180 Alkyl Acriate Crosspolymer
Sodium Acrylates/Vinyl Isodecanoate Crosspolymer

Stearyl/Lauryl Methacrylate Crosspolymer

These ingredientare reported to functiorin cosmetics as absorbents, film formers, emulsion
stabilizers, viscosity ineasing agents, suspending agents, binderskin conditioning agents.

In 2002, the Cosmetic Ingredient Review (@LR)ished the Final Report ohd Safety Assessment of
Acrylates Coplymer and 33 Related Cosmetic IngredienfBhe Panel concluded that those ingredients were
safe for use in cosmetics when formulated to avoid skin irritatidfhile copolymers are polymers synthesized
from two or more different monomers, crosspolymers are polymers that are crosslinked (i.ediradipgdlymer
chains are connected by bridgingplecules [crodeking agentg] Crosslinked polymers are generally less
chemically reactive and less soluble (if not totally insoluble) than their respectivemosalinked counterparts.

A CIR report onreother family of polymers is also available. 1982, the CIR published the Final Report
on the Safety Assessment of Carbom@84,-910,-934P, 940,941, and-962, in which it was concluded that
carbomers are safe as uséd hat conclusion wareaffirmed in 20038. A carbomer is Aaomopolymer of acrylic
acid crosslinked with an allyl ether of pentaerythritol, an allyl ether of sucrose, or an allyl ether of probylene.

Due to the paucity of published safety and toxicity data on these ingredientgrifisreportincludes
summaryinformation included in technical data sheets, ingredient specificasiogets and material safety data
sheets(MSDSSs); this infaration is identified as such.

CHEMISTRY
Definition and Structure

Crosslinked alkyl acrylates ammsslinked polymeris whichthe comonomersconsistof at least one of
the following: acrylic acid, sodium acrylate, methacrylic aoidalkyl acrylate. Whereas plymersconsisting
LJdzNBf & 2F | ONBEfAO | OAR E BhpolpersicdngrisedBf iids®Racniicacid aad & O |
alkyl acrylate monomers may sotimesbe S F SNNBER (2 | a alfileft OF Nb2YSNE dE
ingredients in this report codlbe classified asrosdinked alkyl carbomers For example, dodecyl (C12 alkyl)
acrylate, acrylic acid, and methacrylic acid could be copatfiged and crossiked with diallyl sucrose to form
an acrylates/C1430 alkyl acrylate crosspolymer withe internalstructure:



Theoretical magnified view of the crossinked
network in a polymer bead of
Acrylates/ C10-30 Alkyl Acrylate Crosspolymer.

Accordingly, although all of the monomers and clio&ing agents may be the same, two polymers with
verydifferent physicapropertiesmay share the same name under INCI conventions. The definitions and
structures of the ingredients included in this review grevidedin Table 1.

Physical and Chemical Properties

The available physical and chemical propéntgrmation isprovidedin Table 2 The properties of a
single ingrdient, such as the above crosspolymer, can vary from a highly sweHlaftlenaterial to an
unswellable, very hard materibkcause ofhe multitude of possible reaction conditions and methods involved
in the manufacture of these polymersThe nature of these ingredients is highly dependent on the identity of
the alcohol radicals of these acrylate esters (e.g., the stearyl and laoppgof stearyl/lauryl methacrylate
crosspolymer® Acrylate crosspolymetthat correspond to one INCI nanoéten have many tradeames,and
production processsmay vanyfor differenttrade name productbearing the same INCI nameSince the
products may have different properties, the trade name is included in parenthesis when available.

The polymers in this group share a general lack of chemical reactivityethdérs them nearly
impervious to degrad#on. These ingredients are essentially insensitive to solar ultraviolet light (UV)
degradation, as the primary UV absorption of acrylics is at a lower wavelength.

Method of Manufacture

Crosslinked alkyl acrylates are typically produced viaraeecal, heaeto-tail chainpropagation
polymerization> The most common method the emulsionmethod, but bulk and solution methods are also
used The marked variability in the idgty of monomers and crosslinking agentse ratio of cemonomers, the
order of addition of cemonomers, the level aérosslinkingand other reaction conditions in the polymerization
process can significantly alter the polymeric structure and prowgs of the producf. Additionally, post
synthesis, mechanical processingtu#se products can also significantly affect the consistency of these
ingredients. These variables will likely differ from vendor to vendor, and possibly even from batch to batch.
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Table 3a lists the monomers used to create these gaigmers (based oMNCldefinition), and Table 3b
names the crosslinkg compounds ad initiatorsused”

Acrylates/C1630 Alkyl Acylate Crosspolymer

According to a trade produdechnical data sheet, acrylateS1030 alkyl acrylate crosspolymexq
Pemuen) is polynerized in an ethyl acetateyclohexane mixturé. Another source reports thaticrylates/C10
30 alkyl acrylate cropslymermay be poymetized inbenzene® A third supplier reorts that acrylates/C130
alkyl acrylate crosspolymer is polymerized ihaxane’

Acrylates/Steareth20 Methacrylate Crosspolymer

Acrylates/steareti20 methacrylate mwsspolymer &sAculyn88 polymer) is manufactured by an
emulsion polymeaion process?

Acrylates/Vinyl Isalecanoate Crossgymer

Acrylates/vinyl isodecanoate crosspolymas$tabylen 30) is produced synthetily by afree radical
polymeiization.**

Acrylates/Vinyl Neodecanoate Crosspolymer

Acrylates/vinyl neodecanoate crosspolymas Aculyr88 polymer)is manufactured by an emulsion
polymerization proces¥.

Impurities and Residual Monomer oBolvent
Acrylates/C1630 Alkyl Acrylate Crosspolymer

According to product specification sheets from one companyylates/C1€80 alkyl acrylate
crosspolymecan comain (total) residual solvent (ethyl acetate + cyclohexaateg maximum of 0.4%
(Carbopol 1382; Carbopol Ultrez 20; I&mol Ultrez 213** or 0.5% (Pemulen TR1; Pemulen TR2; Carbopol ETD
2020)'**® Another suplier, whouses rhexane as a solvent, reported that the maximum residual solvent in the
polymer is 0.2%-hexane’

As Carbopol 1342, the product sdemdtions state that acrylates/C180 alkyl acrylate crosspolymer can
contain 0.5% (max.) residual benzefeA supplier reported that analysis of 40 lots of Carbopol 1342 indicated
that the average level of benzeneaw 0.5%, and the level ranged from 0:0441% benzené® (According to
the European Commission @oetics Directive, benzene cannot be present as a constituent of other substances,
or in mixtures, in concentrations equal to, or greater than 0.1% by wéighs another point of reference,

United States Pharmacopeia (USP) limits for benzensefogralcarbomers manufactured with benzene range
from 0.020.5%2?)



One source stated thatsidual monomer content of acrylates/GB0 alkyl acrylate crosspolymer (trade
name not provided) is typically less th@25% acrylic acid and less th@an5%residual ester (C180 alkyl
acrylate)® while another stated that acrylic acid monomesntentis <0.19%63

Acrylates Crosspolymer

One source reported that acrylates crosspolymer containg@85%methyl methacrylate and3006%
butyl acrylate®* and another reported).006%(max) of methyl methacrylate, ethylene methacrytg and
isobutyl methacrylateand that acrylates crosspolymer did not contain residual solvents or preservatives

Acrylates /Steareth20 Methacrylate Crosspolymer

The compositia of acrylatessteareth-20 methacrylatecrosspolymerdsAculyn88 polymer) is stated as
28.030.0%acryhtes/steareth20 methacrylatecrosspolymer<0.A%residual monomer, 70:32.0% solvent
(water), and0.195% (max) sodium benzodfeAccording to actual analytical specifications, the amount of
residual ethyl acrylate presenti.0001%

Acrylates/Vinyl Isodecanoate Crosspolyme

The residual acrylic acid monomer content of acrylates/vinyl isodecanoate crosspolymer (Stabylen 30) is
reported to be <0.05% by weigft.

Acrylates/VinyINeodecanoate Crosspolymer

The compositiorf acrylates/vinyl neodecanoate crosspolymasAculyn38 polymer)is stated a®8.0-
30.0%acryhtes/vinyl neodeanoate crosgolymer, <0.1% residual monomer, and.0-72.0% solvent (watery
According to actual analytical specificatiortee amount of residual ethycrylate present wa3{).0001%.

Anather source reportedie residual monomelevel ofacrylates/vinyheodecanoate crosspolymer is
<0.019%6°

Lauryl Methacrylate/Glycol Dimethacrylate Crosspolyme

The residual monomer levels of lauryl methacrylate/glycol dimethacrylate crosspolymeér.@téo<
lauryl metracrylte and <0.0ppm ethylene glycol dimethacrylaté Lauryl metlacrylate/glycol dimethacrylate
crosspolymer has &siddzl f & 2 f @ 9 Yisofdropad@. f The2irffrediént can contain up to 2% adsorbed
water.

Sodium Acrylates Crosspolymz2r

Themaximumamount of residual monomer content in sodium acrylates crosspoly@némqua Keep
10SHNFC) i9.02%2®



SE

Cosmetic

Qosslinked alkyl acrylatese reported to function aabsorbents, film formers, emulsion stabilizers,
viscosity increasing agents, suspending agents, binded#or skin conditioning agentia cosmetic
formulations® Acrylates/C1@0 alkyl acrylate crosspolymfmctions as a primary emulsifier in-aikwater
emulsions’ Voluntary Cometic Registration Program (VCRP) data obtained i,208nd concentration of use
information received in response to a survey conducted by the Personal Care Products €mdicitethat 11
of the 23 crosslinked alkyl acrylates named in this repartentlyare used in cosmetic forulations.
Acrylates/C1EB0 alkyl acrylate crosspolymbas thegreatest number of uses, with 1696ported; 13650f
those uses are in leavan products Acrylates crogolymer, acrylates/vinyl isodecanoate crosspolymer,
acrylates/vinyl nedecanoate crospolymer, allyl methacrylates crgaslymer, lauryl methacrgtte/glycol
dimethacrylate crogmolymer, lauryl methacrylate/sodium methacrylate crpsk/mer, and sodium
acrylates/C1630 alkyl acrdte crospolymer are all used in less than 75 formulations.

Some acrylates/C1B0 alkyl acrylate crosspolymers are posrized in benzene; the highest reported
concentrdions of use of this ingredient when polymerized in benzene are 0.4 and 1.1% fowoleael rinse
off products, respectively: The use concentrations for acrylates/G30 alkyl acrylate crosspolymer not
polymerized in benzene are up to 5% in leaveand rinseoff products; 5% is the highest rineéf
concentration of use of the crosslinked alkyl acrylatese Aighest conoatration of usereported inleaveon
crosslinked alkyl acrylatés6%acrylateskthylhexylacrylatecrospolymer® Frequency and cocertration of
use data argorovidedin Table 4a. The ingredients not reported to be usegllistedin Table 4b.

Products containing some crosslinked alkyl acrylates may be applied to baby skin, used near the eye
area or mucous memhnes, or could possibly be ingested or ilgak In practice, 95% to 99% of tiparticles
released from cosmetic sprays have aerodynamic equivalent diameters in the 10 to 110ger'ra
Therefore, mosparticlesincidentally inhaled frontosmeticsprayswould bedeposited in the nasopharyngeal
region andwould not be respirableto any appreciable levéf** There is some edénce indicating that
deodorant spray products can release substantially larger fractions of particulates havindgrssroc
diameters in the range considered to kespirable® However, the information is not sufficient to determine
whether signiftanty greater lung exposures result from the use of deodorant sprays, compared to other
cosmetic sprays.

All of the ingredients included in this reviewijth the exception obcrylates/C1213 alkyl methacrylates
methoxyethyl acrylate crosspolymer amdethacrylic acid/PE® methacrylate/PE® dimethacrylate
crosspolymerare listed in the European Uniimventory of cosnetic ingredients?® The twoingredients that
are not ingluded in the EU inventoryeain the process of being namadd will be added once that process is
complete:

Non-Cosmetic

Acrylic ester polymers are used ioatings, textiles, adhesives, and paper manufacture.

TOXICOKINETICS

Published toxicokinetigabsorption, distribution, metabolism, and excretidata were not foundor
the crospolymers Large polymeric structures, however, such as clioé®dalkylacrylates generally are not
absorbed through the ski.oxicokineticglataon some of the monomerare providedin Table5.



Effect on Skin Permeation
Acrylates/C1630 Alkyl Acrylate Crossymer

A topical formulation vehicle that included acrylates/GIalkyl acrylate crosspolymer (PemulerZ)R
in combination with PEG 400 and carbomer, reduced the permeatidhMéiethylm-toluamide (DEET)
through skin®® Evaluations were made vitro using excised rat skin aii vivousing Bagle dogs.

TOXICOLOGICAL STUDIE

To aid in the evaluation of the safety of these crosspolynieable Sprovides a brief summary of
relevant data on a number of monomeomponents. (Thissummary isiot intended to bean allencompassing
review of these monomery

Single Dos€Acute) Toxicity
Dermal
Acrylates/C1630 Alkyl Acrylate Crosspolymer

According to an industry MSDS, the dermajlobacrylates/C1EB0 alkyl acrylate cropslymer(as
Pemulen TR1) in rabbits is.82/kg*

Acrylates/Vinyl Neodecanoate Crosspolymer

ThedermalLDy of acrylates/vinyl neodecanoate crosspolymasAculyn38 polymer) in rabbits is >5.0
g/kg?

Oral

Acrylates/C1630 Alkyl Acrylate Crosspolymer

According to an industry MSDS, thial LDy, of acrylates/C1€B0 alkyl acrylate cropslymer(as
Pemulen TR1) in rais 310 g/kg 3 Another source provided information from an MSDS, stating that the oral
LDy in rats is >2 g/k§’

Acrylates/Vinyl Isodecanoate Crosspolymer

The oral LB acrylates/vinyl isdecanoate crosspolymerasStabylen 30jn ratsis >2 g/kg bodyvt.*

Acrylates/Vinyl Neodecanoate Crosspolymer

The oral LR of acrylates/vinyl neodecanoate crosspolymasAculyn38 polymer) in rats is >5.0 g/kg.
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Sodium Acrylates Crosspolymar

According to an industry MSDS, the oradddd sodium acrylates crosspolymerasAqua Keep 10SH
NFC) in rats is >gkg**

Inhalation
Acrylates/Vinyl Neodecanoate Crosspolymers

The inhalation L§of acrylates/vinyl neodecanoate crosspolymasfculyn38 polymer) in rats is
>1634 mgl air (1 h).*

Repeated Dose Toxicity
Inhalation
Acrylates/C1630 Alkyl Acrylate Crosspolymer

In anindustry MSD$or acrylates/C1€B0 alkyl acrylate crosspolymessPemulen TR), a 2-yr
inhalation study in whiclats were exposed to a respirable, waigvsorbent sodium polyacrylate duist
described under toxicological informationurlg effects such as inflammation, hyperplasia, and tumors, were
observed®® There were no observed adverse effects at exposures of 0.0% g

REPRODUCTIVE AND BEYPMENTAL TOXICITY

Publishedeproductive and developmental toxicitdata were not found Reproductive and
developmental toxicitylata on some of the monomers are providedliable 5

GENOTOXICITY

Genotoxicity data on some of the monomers are provide@iable 5

Acrylates/C1630 Alkyl Acrylate Crosspolymer

Acrylates/C1630 alkyl acrylate crosspolymdested at 156600 pg/plate in dimethyl sulfoxideyasnot
mutagenicn an Ames assay wialmonella typhimuriurfA98 and TA10% It is not stated directly, but it
appears that the studies were performed with and withougtabolic activation.



Acrylates/Steareth20 Methacrylate Crosspolymer

The acrylic copolymer of acrylates/steare2d methacrylate crosspolymer (as Aculyn 88 polymer) was
not mutageric in an Ames test, with or without metabolic activa.™® (Sudy performed using good laboratory
practices (GLPyletails not provided.)

Acrylates/Vinyl Neodecanoate Crosspolymer

The acrylic copolymeof acrylates/inyl neodecanoatecrosspolymeras Aculyn 38 polymewas not
mutagenic in an Ames test, with or without metabaddictivation.”? (GLP sidy; details not provided.)

Sodium Acrylates Crosspolymar

According to an industry MSDS, sodium acrylates crosspoigri@rAqua Keep 10SNFC) was negative
in an Ames test using typhimuriumTA98, TA100, TA1535, and TA1537 Escherichi@oli WP2uvrA™

CARCINOGENICITY

Publishedcarcinogenicity studiesere not found Carcinogenicity data on some of the monomers are
provided inTable 5

IRRITATION AND SENIZATION

Irritation and sensitization data on some of the monomers are providddbie 5

Skin Irritationand Sensitizatio

Dermal irritation and sensitization studies, using alternative methods anehnaman and human test
populations, are presentetth Table .

In an alternative method study, acrylates/vinyl neodecanoate crosspolymer was predicted to be a non
irritant. The norhumanstudiesreported no to slight irritation withundilutedand weak sensitization with 2%
ag., acrylates/C130 alkyl acrdte crospolymer, no irritation with acrylates crosspolymat 30% in olive oil,
andno irritation or sensitization with sadm acrylates crosspolym& (concentration not specified)Mostly,
human testing with undilute@crylatesC10630 alkyl acrylaterosspolymey acrylates crosspolymerand
acrylategethylhexyl acrylatecrosspolymerup to 2.5% acgacrylates¥inyl isalecanate crosspolymerl% ag.
dilutions of formulations containing 2&grylates/vinyl neodecanoaterosspolymerandformulations containing
up to 2.6%auryl methacrylate/glycol dimetkcrylate crosspolymerdo not indicate anydermalirritation or
sensitiation. The only exception was a weak irritant response noted during an intensified Shelanski human re
peated inslt patch test (HRIPT) wittmdilutedacrylates/C1680 alkyl acrylate crosspolymer.



Ocularlrritation

Alternative Studies

Acrylates/Vinyl Isodecanoate Crosspolymer

The EE-TEX alternative method was used to predict theivoocular irritation classification of
acrylates/vinyl isdecanoate crosspolymeagStabylen 303° The results obtained in a standard volume
NBalLl2yasS &idzRe dphtdsynthterinl-cofelsiforiSbdl to A Brai2& mcularritation classification of
non-irritant.

Lauryl Methacrylate/Glycol Dimethacrylate Crosspolymer

TheEpiOcular Human Cell ConstrudT(Tassay, was used to assess the potential ocular irritation of a
face powder containing 1% lauryl methacrylate/glydiohethacrylate crosspolyméf. The Ed; (duration of
exposure resulting in a 50% decreasMifiT conversion) of the test material was >1440 min, which was the
maximum exposure time. (As a reference point, thg &Tthe positive control, 0.3% Tritonr200, was 16.3
min.)

Non-Human
Acrylates/C1630 Alkyl Acrylate Crosspolymer

Theocular irritation potential of acrylates/C180 alkyl acrte crosspolymefasCarbopol ETDyas
evaluated usingroups of3 albinorabbits®® The test material, undiluted and asl& neutralzed solution (pH
6.9-7.0), was instilled into the conjunctival sac of one eye of each rabbit per glwippntralateral eyes served
as a control. The eyes were not rinsed. The undiluted test material produced slight to moderate corneal and
conundival irritation which cleared by day 7. Slight iridal and conjunctival irritation was observed witBdhe
solution. All signs of irritation cleared with 72 h.

In other studesusing the same procedure, tleeularirritation potential ofacryhtes/C1030 alkyl
acrylate croggolymer(as Carbopol Ultrez 20 and @arbopol Ultrez 2lWas evaluated usingroups of 3
rabbits**** The test material wasvabliated urdiluted and as a 5% dilution in distilled watéfhe undilutedest
materialproduced moderate corneal irriteon and cofundival irritation which cleared by d&81.(The
maximum mean scorfMMS)was 37.7/110.)Moderate conundival irritation(MMS 9.3/110) wasbserved
with the 5%solution, whichwas d¢assified as a minimal irritant.

The ocular irritation potential of acrylates/GB0D alkyl acrylate crosspolymesPemulen) was
evaluated by istilling 0.021 g of the test article into th@wmjunctival sac of one eye of 9 New Zealand White
(NZW) rabits*® The contréateral eyes were untreated and served as the control. At 30 seeipstiltation,
both eyes of 3 rabbits were rinsed; the eyes of the other 6 rabbits were not rinsed. The eyes weirgeeXiam
ANNRGFGAZ2Y F2NJ dzZLJ G #OlyiG &K FQdzf 12MIANVNINIRZIEANAYY ¢ lad AAYA
At 24 h after instillation, corneal opacity was observed in 3 and iritis in one unrinsed eye; minimal conjunctivitis
was seerin all 6 unrinsed eyes. Theseobs®#rA 2y a ¢6SNB NBaz2t SR o0& TH KO a [
observed in the rinsed eyes. Iritis was observeshi@and cornunctivitis in 3of the rinsed eyes at 24 h after
dosing. At 48 h after dosing, conjundisrwas observed in one rinsed eye. Based on the ebsens made for
the unrinsed eyes, #hauthors stated that thiproduct was considered a borderline irritant.
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Acrylates Crosspolymer

The ocular irritation potential of acrylates crosspuoBr was &aluated by instilling.1 ml of the test

material, at a concentration of 50% in olive oil, into the conjunctival sac of one eye of 3 Japanese whité*rabbits.

The Draize score was 1.3. (Additional details were not provided.)

Sodium Acrylates Crosspolym2r

According to an industry MSDS, sodium acrylates crosspoiZn@rAqua Keep 10SNFC) is not an
ocular irritant in rabbits’

CLINICAL ASSESSMBIRTSAFETY

Risk Assessment

Conservative risk assessments were submittethey SNER 2y I £ / | NB GR\&Riéhde@uida
Support Committee (SS&)d by the CIR to address the carcinogenic endgoirtenzene becauset may be
used as a solvent in the manufactureaafrylates/C10630 alkyl acrylates crosspolymeBoth assessments
assumed the highest reported concentration of residual benzene in acryl@i30 alkyl acrylates
crosspolymer used as a raw ingredient, the highest reported use concentration in sole@veductof the raw
ingredient polymerized in benzene, 10% evaporation of the residual bertigimeg manufacturing of the
product, 10% benzene absorbed from the product through the skin, and the repslednd 95th percentile of
the amount of product used dail

CIR SSC Risk Assessnient

/

2d

Thel 88 dzYLJiA2yad dzaSR G2 OFf OdzZ I GSwetelw {{/ Q& SEFYLX S S

50th percentile use = 7.63 g body lotion used/use day

95th percentile use = 16.83 g body lotion used/use day
0.4%acrylates/@0-30 alkyl acrylate crosspolymelin body lotion
0.41% benzene iacrylates/C1030 alkyl acrylate crosspolymer
10% benzene absorbed percutaneously

=A =4 =4 =4 =9

Estimated Exposure
0.41% benzene in raw nexrial x 0.4%acrylates/C1E0 alkyl acrylates crosspolymierabody product
=0.00164% benzene in the product

50th 7.63 g body product used/day x = 12.5ug/day
0.00164%
=0.000125 g/day 95th  16.83 g body product used/day
= 125ug/day 0.00164%
= 0.000276 g/day
absorb 10% x 125giday = 276 g/day

11



= 27.6ug/day
absorb 10% x 27g@g/day

TheSSAomparison to Risk Level

The Environmental Protection Agency (E@#king water concentration associated with® cancerrisk
is 1 and 1Qug/L*" Assuming consumption of 20f water each daythis results in a value of 2 to 3@y/day. The
estimated exposure from the use of a leawe bodyproductat the 50" percentile,assuminghe greatest
concentration ofacrylates/C1B0 alkyl acrylates crosspolymgolymerized in benzes is in within the range
associatedvith a 10° cancerrisk, whileuse at the 95 percentile is just abovthe rangeassociated with 40°
risk. The SS@oted that significant volatilization of benzene would occuridgrthe manufacture of thénished
productbecausehe temperatures reached during processing are at or near the boiling pblrgnzene
(80.1°C). They indcated that asuminghat only 10% of the residual benzene is volatilized during product
manufacture, wouldsield an exposurevithin the range associated with 20° risk for use of a body lotion at the
95" percentile.

[ LwOs wAial !4483aYSyd

TheEPA presents the oral slope factor for benzene as a range, based on the assumption that benzene is
100% aborbed after oral exposureSpecifically, the slope factor ranges from 1.5 X t105.5 x 1¢ [ug/kg/day]
! The EPA drinking water concentration range (1 tqudfter) representing a 10 lifetime cancer risk was
calculated from the slope factor rge, rounding down the lowest concentration of the range taglliter and
rounding up the highest concentration to L@/liter.

General Equatian

1 [%] benzene imcrylates/C1EB0 alkyl acrylates crosspolyme[%]acrylates/C1E0 alkyl acrylates
crosspoymerin body lotionx [g/day] body lotionx [%] benzene absorbed percutaneouslikg]* body
weightx 10° [ug/g] conversion factox slope factor jiglkg/day] = Cancer Risk Estimate [unitless]

Usingthedt | Q&8 KAIKSald O yOS N5 xale pugki§day ) i dceoianke/ittieK S NI
EPA risk assessment guidelines yields an upper bound lifetime cancer risk estimate of2 2ssuing the
95" percentile product use and 70 kg body weight:

Upper Bound Risk for #ercentile exposure

 0.41% x 0.4 % x 16.83 g/day x 10% x 1/70"pd]F ug/g x 5.5 x 10 [ugkg/day]" = 2.17 x 18

This estimate (2.2 x is 22 times higher than the upper bound risk estimate considered to be de minirmis (10

o)
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Assuming that 10% of the benzeneaporates during the product manufacturing process reduces the upper
bound estimate to 2 x 10(2.17 x 10 x 90% = 1.95 x ), which is still about 20 times higher tharn®10

Usinghe9t ! Qa f26Said OF yOSNI aft 2°[p§kgady]®)asstiding §0 (G K SA NI NI
percentile product usgl0% percutaneous absorptioand 10% evaporation during the manufacturing process
yields upper bound cancer risk estimates that still exceethy2 to 3 fold

UpperBound Risk for 8bpercentile exposure

 0.41 % x 0.4 % x 7.63 g/day x 10% x 1/70'kd)? ugg x 1.5 x 10 [ugkg/day]* x 90% = 2.41 x 10

The SS@&ported that the cancer risk would <f0by comparing the estimated daily absorbed dose of
benzene from the product tdrinking water concentrations that EPA suggests representsalif€time risk.
However, CIR calculated upgeound lifetime cancer risk estimates up to-&0d greater than 16, based on
9t ! Qa OFyOSN) aft21IS FIOi2NA F2N) oSyl SySo

INDUSTRIAEXPOSURE LIING

According to an industry MSDS, no exposure limits have been established for acryla{e3/alkg
acrylate crossolymer?® The industryrecommended permissible exposure limits for respirable polyacrylate
dusts is 0.05 mg/fh Breathing of dust may causeughing, mucous production, and shortness of breath.
According to an industry MSDiBge exposure limifor respirablesodium acrylates crosspolym@rdust (particle
size <10 pm) i8.05 mg/n?.**

SUMMARY

The crosslinked alkyl acrylates are crosslinked polyamedsire very large moleculahat consist of ce
monomers of acrylic acid, sodium acrylate, methacrylic acid, and/or alkyl acrylate, and they siraieath
properties, including a general lack of chemical reactiv@yosslinked alkyl acrylates are typically produced via
free-radical, heaeto tail chainpropagation polymerizationEthyl acetate + cyclohexane, watarhexaneand
benzene are all nantkas solventsBecause ofhe manner in which these polymers are creatat the mixture
of monomers and croskinking agents that can be usgiivo polymers that have the samiClname can have
very different physical consistencieSmall amounts ofesdual monomer and/or solvent may be present in the
raw ingredients.

Crosslinked alkyl acrylatese reported tofunction incosmeticformulations as absorbents, film
formers, emulsion stabilizers, viscosity increasing agents, suspending agents, @ndénsskin conditioning
agents. In 2011, it was reported that acrylates/€00alkyl acrylate crosspolymer was used in 1696 cosmetic
formulations; 1365 of those uses are in leaore products and the reported concentration of use in these leave
on producs is up to 5% According to industry data, acrylates/ethgkyl acrylate crogmlymer had the highest
concentration of use in a leavan product at 6%; the highest concentration of usparted in rinseoff products
was 5% acrylates/C180 alkyl acryla crosspolymer
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Toxicokinetic data were not found in the published literature. Little toxicity data were available; the
acute dermal and oral toxicity data that were found indicated that these ingredients are not very toxic. The little
genotoxicity daa that were available reported negative results in Amesste§tarcinogenicity data were not
found in the published literaturéor the polymers, but data were available for the monomers

In an alternative method study, acrylates/vinyl neodecanaatesspolymer was predicted to be a ron
irritant. The norhuman studies reported no to slight irritation with undiluted and weak sensitization with 2%
ag., acrylates/C130 alkyl acrylate cropslymer, no irritation with acrylates crosspolymer at 30% ineobil,
and no irritation or sensitization with sodium acrylates crosspolyth@oncentration not specified). Mostly,
human testing with undiluted acrylates/CBD alkyl acrylate crosspolymer, acrylates crosspolymer, and
acrylates/ethylhexyl acrylate asspolymer, up to 2.5% aq. acrylates/vinydiscanate crosspolymer, 1% ag.
dilutions of formulations containing 2% acrylates/vinyl neodecanoate crosspolymer, and formulations containing
up to 2.6% lauryl methacrylate/glycol dimettrylate crosspolymerdo not indicate any dermal irritégon or
sensitization. The only exception was a weak irritant response noted during an intensified Shelanski human re
peated insult patch test (HRIPT) with undiluted acrylates/@1@lkyl acrylate crosspolymer.

Alternative testmethodsfor ocular irritation indicated thaacrylates/vinyl isodecanoate crosspolymer
and a fomulation containing 1% lauryl methacrylate/glycol dimethacrylate crosspoharenot likelyocular
irritants. In studies using rabbits, undilgt@crylates/C1€0 alkyl acrylate crosspolymer produced minimal to
moderate irritation, andt was comsidered a borderline irritant in unrinsed rabbit eyeicrylates crogslymer,
at 50% in olive oiand sodium acrylates crgsslymer2 did not appeato be ocular irritants in rabbit eyes.

Two different risk assessments evaluating the carcinogenic endpoint for benzene that may be present in
acrylates/ C180 alkyl acrylates crosspolymmrsulted indifferent lifetime risk. Onéound that the risk was
within the range associated with a €ancer riskwhile the other reported a 2@old greater risk.

DISCUSSION

Fewpublished data were available on the crosslinked akyylates TheCIR Expet®anel was provided
with some summary information on thmonomers for their use in evaluating these crosspolymers.

The Panel noted thahise crosslinked alkyl acrylates are macromoleculesatehot expected tgpass
throughthe stratum coneumof the skin so ggnificantdermal absaption is not expected Therefore, topically
applied cosmetics are not expected to result in systemi@productiveand developentaltoxicity or to have
gerotoxic or carcinogenic effects upon use.

The Panel noted that cosmetic products containing these ingredientsepmetedly usedaround the
eyes,on the lips and onother mucous membranesThus crosslinked alkylaaylatescouldbe absorbed
systemically through theelativelymaoist, thinstratum corneaof the conjunctiva, lipsand other mucous
membranes and throughingestion when applied to the lipgdiowever, he Panel noted thaanyabsorption
through healthy intact mucous membranisslikely to benot significant, primarily because of thelatively large
molecularsizes. Furthermore, theehemically inert naturef the polymersprecludes degradation to smaller
absorbable speciesAbsorptionof the polymersandtheir residual monomerin cosmetic productslsowould
be limitedafter applicationto the lips or eye arebased orthe relatively small fractions of the applied products
that might be inadvertently ingested omakedirect contactwith the conjunctiva.

The Panehddressed the concern of residual monomer or solvent that might be presehé cross
polymers In mostcases, aking iro consideration thdow amount of residual monomer in the crosspolymers
and the low use concentration of the polymehemselvesthe Panel was not concerned that th@esence of
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residual monomer wouldesult inadverseeffects Howeverthe use of benzene as a solvent is an exceioah

did cause concernlt cannot be predicted with certainty what quantity of benzene would be volatilized/leached
from acrylates/C1€B0 alkyl acrylates crosspolymer during manufacture, formulation, or \Wigile some

benzene is inevitably volatilized during manufacture, some benzene may be trapped in the polymer matrix and
may leach out during formulation and use, but thés@o way of knowing how much (orahy) benzene would

leach ou without appropridae data from a representative product formulation

Conservative risk assessments were submitted by industry and by the CIR to address the carcinogenic
endpointfor benzene, because it may be used as a solvent in the manufactaceydhtes/C1e80 alkyl
acrylates crosspolymerBoth assessments assumed the highest reported concentration of residual benzene in
acrylates/C1680 alkyl acrylates crosspolymer used as a raw ingredient, the highest reported use concentration
in a leaveon product of the raw ingrdient polymerized in benzene, 10% evaporation of the residual benzene
duringmanufacturing of the product, 10% benzene absorbed from the product through the skin, and the
reported 95" percentile of the amount of product used daily. Industry reported tiat cancer risk would <19
by comparing the estimated daily absorbed dose of benzene from the product to drinking water concentrations
that EPA suggests represents & lifetime risk. However, CIR calculated uppeund lifetime cancer risk
estimatesup to 20fold greaterthan 16z 6 &SR 2y 9t ! Q& Ol y OGwathet 2 LIS FI O :
uncertainty of the assumptions used in the risk assessment, the Panel was not congfevidiblising a risk
assessmenin evaluating the arcinogenic endpoint. hierefore, the Panel found thedatainsufficientto
concludethat the residuabenzendevels are safe

Because these ingredients can be used in products that may be aerosolized, including sprays and
powders, the Panel discussed the issue of potential athal toxicity. The limited data available from an acute
exposure study suggested little potential for pulmonary overload or other respiratory effects at relevant doses.
The Panel considered other data available to characterize the potential for ckeskhtkyl acrylates to cause
systemic toxicity, irritation, sensitization, or other effects. They noted the lack of systemic toxicity at high doses
in several acute oral exposure studies, little or no irritation or sensitization in multiple tests of idemchacular
exposure, and the absence of genotoxicity in Ames tests. In addition, these ingredients are macromolecules,
insoluble in water, and chemically inert under physiological conditions or conditions of use, which supports the
view that they are ulikely to be absorbed or cause local effects in the respiratory tract. Further, these
ingredients are reportedly used at concentration in cosmetic products that may be aerosolized. The Panel
noted that 95¢ 99% of particles produced in cosmetic agwts would not be respirable to any appreciable
extent. Coupled with the small actual exposure in the breathing zone and the concentrations at which the
ingredients are used, this information indicates that inhalation would not be a significant rouipo$@re that
might lead to local respiratory or systemic toxic effects.

CONCLUSION

The CIR Expert Panel concluded tihatcrosslinked alkyl acrylates listed belave safe in the present
practices of use and concentration described in this safety assggsexcept wherthey are polymerized in
benzene Acrylates/C1E0 Alkyl Acrylate Crosspolymer may be polyimes in benzene, and the aatile data
are insufficient to make a determination of safety tbis crosslinked alkyl acrylathen it is polymeded in
benzene.
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Acrylates/C1EB0Alkyl Acrylate Crosspolymer

Acrylates/C1213 Alkyl Methacrylates/Methoxyethyl Acrylate Crosspolymer*
Acrylates Crosspolymer

Acrylates/Ethylhexyl Acrylate Crosspolymer
Acrylates/Ethylhexyl Acrylate/Glycidyl Methacrylate€apolymer*
Acrylates/PE Dimethacrylate Crosspolymer*
Acrylates/Stearett?0 Methacrylate Crosspolymer
Acrylates/Vinyl Isodecanoate Crosspolymer

Acrylates/Vinyl Neodecanoate Crosspolymer

Allyl Methacrylate/Glycol Dimethacrylate Crosspolymer*

Allyl Methacrylates Crosspolymer

Butyl Acrylate/Glycol Dimethacrylate Crosspolymer*

C822 Alkyl Acrylates/Methacrylic Acid Crosspolymer*

Glycol Dimethacrylate/Vinyl Alcohol Crosspolymer*

Lauryl Methacrylate/Glycol Dimethacrylate Crosspolymer
Lauryl Methacrylate/Sodium Methacrylate Crosspolymer
Methacrylic Acid/PE® MethacrylatéPEG6 DimethacrylateCrosspolymer*
PEG/PPG/2 Methacrylate/Methacrylic Acid Crosspolymer*
Potassium Acrylates/C13D Alkyl Acrylate Crosspolymer*
Sodium Acrylates Gsspolymet2

Sodium Acrylates/C180 Alkyl Acrylate Crosspolymer

Sodium Acrylates/Vinyl Isodecanoate Crosspolymer*

Stearyl/Lauryl Methacrylate Crosspolymer*

*Were the ingredients not in current use (as indicated by *) to be used in the future, the extjpects that they
would be used in product categories and at concentrations comparable to others in this group.
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TABLES

Table 1. Definitions, functions, and structures

Ingredient/CAS No. Definition Reported Function(s)

Formula/Structure

Acrylates/ C1€80 Alkyl Acrylate
Crosspolymer

a copolymer of C130 alkyl acrylate and one Emulsion Stabilizer; \¢iesty

or more monomers of acrylic acid, mettrylic Increasing Agent Aq.; Viscosity
acid or one of their simpleesters crosslinked Increasing AgentNonAg.

with an allyl(2-propenyl)ether of sucrose or ar

allyl ether of pentaerythritol

Copolymer of:
o (o] (o]
HzC\\\\///JI\\\ R HzC\\\V///JL\\\ R| |H,C R'
\ o AN 0/ O/
R = 10 to 30 carbon alkyl chain CH,
R' = hydrogen or a "simple" alkyl chain
Crosslinked with:
R"O
R"O
Hin,,, R"0
R"O OR"
OR" ﬂ
OR"

OR"

R" = hydrogen or 2-propenyl, wherein at least two R" groups are 2-propenyl

‘I 002 NRAY3

i2 GKS LYGSNyFraGAaz2ylt /2aYSGAO LYaINBRASY
Ffl1efa |

NI}Iy3IAy3a FNBY /m G2 /n 6fAySENI 2N 0N YyOKSRO d¢
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Table 1. Definitions, functions, and structures

Ingredient/CAS No. Definition Reported Function(s) Formula/Structure
Acrylates/ C123 Alkyl Meth a copolymer of C123 alkyl hair fixative
acrylates/ Methoxyethyl Acrylate methacrylates, methoxyethyl acrylate,
Crosspolymer and one or more monomers of acrylic

acid, methacrylic acid or one of their
simple esters, crosslinked with
vinyloxazoline

Copolymer of:

O (0]

Hzc\)k R| [HC R
N o o

CH3

R =hydrogen or a" simple" alkyl chain
R'=al12or 13 carbon alkyl chain

0
HZC\)k ©
X o S e,

Crosslinked with:

\/Lo

vinyloxazoline

Acrylates Crosspolymer a copolymer of acrylic acid, methacrylic Absorbent
acid or one of its simple esters, cross
2679461-6 (when R is butyl) linked with glycol dimethacrylate

7446410-1 (when R is isobutyl)
Copolymer of:

(o] o

H,C
2 QLO/“ HaC e

R = hydrogen or a "simple'" alkyl chain

Crosslinked with:

(o} CH;
H,C /\/0
o CH,
CH;3 (o}
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Table 1. Definitions, functions, and structures

Ingredient/CAS No. Definition Reported Function(s)

Formula/Structure

Acrylates/Ethylhexyl Acrylate a copolymer of Zthylhexylacrylate and Binder
Crosgpolymer one or more monomers of acrylic acid,
methacrylic acid or one of their simple
esters, crosslinked with ethylene glycol
dimethacrylate

Copolymer of:
(o]
H,C
X o CH,
(0] o
H,C R| [HC R
\ ~ 2 ~
o o
CH,

R = hydrogen or a "simple" alkyl chain

Crosslinked with:

o CH,
H,C /\/o
o CH,
CH, o
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Table 1. Definitions, functions, and structures

Ingredient/CAS No. Definition Reported Function(s) Formula/Structure
Acrylates/ Ethylhexyl Acrylate/ a copolymer of Zthylhexyl acrylate, Film Former
Glycidyl Methacrylate Cross glycidyl methacrylate and one or more
polymer monomers consisting of acrylic acid,

methacrylic acid or one of their simple
esters, crosslinked with triethyfe glycol
dimethacrylate

Copolymer of:
(o} (o]
H,C H,C
ﬁ*o% S
L CHs o
o o CH,
H,C R| |HC R
2 \)J\o/ 2 o

CH;
R = hydrogen or a "simple" alkyl chain
Crosslinked with:

(o} CH,;
H,C /\/0\/\ /\/0
(o] (o] CH,
CH, (o]

CH,

Acrylates/ PE@ Dimethacrylate  a copolymer of one or more monomers « Film Former

Crosspolymer acrylic acid, methacrylic acid or one of

their simple esters crosslinked by REG
5065%38-0 dimethacrylate

Copolymer of:
o o
H,C \)L H| |HC R
A 0/ O/
CH;,

R = hydrogen or a "simple" alkyl chain

Crosslinked with:

(o] o
HzC /\/ O\/\ /\/ 0\/\ CHe
o o o
CH, CH;
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Table 1. Definitions, functions, and structures

Ingredient/CAS No. Definition Reported Function(s) Formula/Structure
Acrylates/ Steareti20 a copolymer of stearet20 methacrylate Film Former; Suspending
Methacrylate Crosspolymer and one or more monomers consisting ¢ Agent¢ Non-Surfactant

acrylic acid, methacrylic acid or one of
their simple estersgrosslinked with an
allyl ether of pentaerythritol or an allyl
ether of trimethylolpropane

Copolymer of:

(OCHzCHz)zo(CHz)ﬂCHs

QL YKO/R

CH,
R = hydrogen or a "simple" alkyl chain

o

Crosslinked with:

R'O
OR'

R'O CH,
R'O OR'

OR'

R' = hydrogen or 2-propenyl, wherein at least two R' groups are 2-propenyl
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Table 1. Definitions, functions, and structures

Ingredient/CAS No. Definition Reported Function(s) Formula/Structure
Acrylates/ Vinyl Isodecanoate a copolymer of the ester of vinyl ideca Emulsion Stabilizer; Sus
Crosspolymer noate and one or more monomers of pending Agent, Non-Surfac-

acrylic acid, methacrylic acid or one of tant; Viscosity Increasing
their simple esters crosslinked with pely Agent- Ag.
alkenyl polyether

Copolymer of:

H,C
CH,

one example of an "iso"

CH,

CH,

R =isododecyl (branched, 12 carbon chain)
R' = hydrogen or a "simple" alkyl chain

Crosslinked with a "polyalkenyl polyether." One example of such could be:
R"O

R"O OR"

OR"
R" = hydrogen or 2-propenyl, wherein at least two R" groups are 2-propenyl
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Table 1. Definitions, functions, and structures

Ingredient/CAS No. Definition Reported Function(s) Formula/Structure

Acrylates/ Vinyl Neodecanoate a copolymer of vinyl neodecanoate and Emulsion Stabilizer; Film
Crosspolymer one or more monomers of acrylic acid, Former; Viscosity Increasing
methacrylic acid or one of their simple  Agent- Aqg.
esters crosslinked with an allyl ether of
trimethylolpropane or pentaerythritol

Copolymer of:
CH,3 o
H,C
H,C o \CH2
(o] (o]
H;C R| |HJC R
\)J\ ~ 2 ~
o (0]
CH;,
R = hydrogen or a "simple" alkyl chain
Crosslinked with:
R'O
OR’
R'O CH,
R'O OR'
R'O or
OR'

R' = hydrogen or 2-propenyl, wherein at least two R' groups are 2-propenyl
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Table 1. Definitions, functions, and structures

Ingredient/CAS No. Definition Reported Function(s) Formula/Structure
Allyl Methacrylate/Glycol Dimeth  ahighly crosslinkecpolymer of allyl Oral Care Agent; Skin
acnyjate Crosspolymer methacrylate and ethylene glycolrdeth- Protectant; SkirConditioning
acrylate (diisopropyl peroxydicarbonate Agent- Emollient; Skin
77932¢42-3 initiated) Conditioning Agent, Misc.
Copolymer of:

(o]
Hzc /\/CHZ
ﬁ)‘\o =
CH,
o CH;
H,C /\/0
(o] CH,
CH, (o]

Both of which can function as crosslinking agents

Allyl Methacrylates Crosspolymer a copolymer of allyl methacrylate Emulsion Stabilizer;
crosslinked wittethyleneglycol Opacifying Agents; Viscosity

182212415 dimethacrylate Increasing Agernt NonAg.
Copolymer of:

(o]
e S o
ﬁ)ko
CH,
o CH,
H2c /\/0
o CH,
CH;, o

Both of which can function as crosslinking agents
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Table 1. Definitions, functions, and structures

Ingredient/CAS No. Definition Reported Function(s) Formula/Structure
Butyl Acrylate/ Glycol Dieth- ahomopolymer of butyl acrylate cross  Absorbent; Film Former
acrylate Crosspolymer linked withethyleneglycol

dimethacrylate

Homopolymer of:

(0]
H,C
\)J\o/\/\c,.b

Crosslinked with:

(0} CH;
H,C /\/0
o CH,
CH; (o}

C822 Alkyl Acrylates/ Methacrylic a copolymer of G22 alkyl acrylate and  Film Former; Hair Fixative;

Acid Crosspolymer methacrylic acidrosslinked with HairWaving/ Straightening
hexanediol diacrylate Agent
Copolymer of:
(o] (o}
H,C R| |H,C H
2 \)ko/ 2 o
CH;

R = C8-22 alkyl chain

Crosslinked with: o

[o} CH,
Hzc/\[( \/\/\/\o)k/
(0]
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Table 1. Definitions, functions, and structures

Ingredient/CAS No. Definition Reported Function(s) Formula/Structure
Glycol Dimethacrylate/ Vinyl vinyl alcohol and ethylene glycol Film Former
Alcohol Crosspolymer dimethacrylate
Copolymer of:

Hzc\/\oH

CH, (Crosslinker)

o CH,
H,C /\/o
o CH,
o

Lauryl Methacrylate/Glycol Bieth- a crosslinked copolymer of lauryl meth  Film Former; Hair Fixative

acrylate Crosspolymer acrylate and ethylene glycol dimeghryt
ate monomers

Copolymer of:
(o]

H,C

(o}
cH, © CH,

H,C /\/O

o CH,
- CH, (Crosslinker) o

CH,
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Table 1. Definitions, functions, and structures

Ingredient/CAS No. Definition Reported Function(s) Formula/Structure

LaurylMethacrylate/Sodium Meth a copolymer of lauryl methacrylate and Slip Modifier; Surface
acrylate Crosspolymer sodium methacrylate crosslinked with ~ Modifier
ethylene glycol dimethacrylate.

Copolymer of:

o

H,C

o CH,
CH, ©

H,C

CH,

Crosslinked with:

o CH;,
HZC /\/0
o CH,
CH,3 o

Methacrylic Acid/PE® a copolymer of methacrylic acid and RE film former.
Methacrylate/PEGS 6 methacrylate crosslinked with pely
Dimethacrylate Crosspolymer ethylene glycol dimethacrylate

Copolymer of:
[o]

H,C
OH

CH,

(o)
H,C /\/0
(o) H
6
CH;

Crosslinked with:

o CHs
HaC /\/O
o CH,
n
CH, o

=
R
w
pd
&
>
<

Gyé Ad O NAI o
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Table 1. Definitions, functions, and structures

Ingredient/CAS No. Definition Reported Function(s)

Formula/Structure

PEG/PPG/2 Methacrylate/Meth-  a copolymer of methacrylic acid and po Film Former
acrylic Acid Crosspolymer ethylene glycol, polypropylene glycol

methacrylate containing an average of £

moles of ethylene oxide and 2 moles of

propylene oxide, crosslinked with

ethyleneglycol dimethacrydte

Copolymer of:

(o]
H,C
OH
CH,
(o]
H,C o
(o) OH
5 2
CH,4 CH,
Crosslinked with:
o} CH,
H,C /\/o
o CH,
CH, o
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Table 1. Definitions, functions, and structures

Ingredient/CAS No. Definition Reported Function(s) Formula/Structure

Potassium Acrylates/ C13D the potassium salt of Acrylates/C10 Film Former
Alkyl Acrylate Crosspolymer 30 Alkyl Acrylate Crosspolymer.

Copolymer of:

H,C R HzC\ H,C

A o OR' OR'

R =10 to 30 carbon alkyl chain CH,
R'=H or a "simple" alkyl group (the potassium salt is formed post-
polymerization)

Crosslinked with:

R"O
R"O
OR"
I aaw R
: R"O OR"
\\\\\6 OR” or
OR"

vy
/OR"

OR"

R" = hydrogen or 2-propenyl, wherein at least two R" groups are 2-propenyl
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Table 1. Definitions, functions, and structures
Ingredient/CAS No.

Definition Reported Function(s)

Sodium Acrylates

Formula/Structure

the sodium salt of a copolymer of  Absorbent
acrylic acid, methacrylic acid or one

Crosspolyme@ more of its simple esters crosslinked
with ethylene diglycidyl ether
Copolymer of:
o o
Hl H,C
OH OR
CH,
R =H or a "simple" alkyl group (the sodium salt is formed post-polymerization)
Crosslinked with:
o
O/W
ethylene diglycidyl ether o
Sodium Acrylates/ C180 Alkyl  the sodium salt of Acrylates/C43D Film Former
AcrylateCrosspolymer Alkyl Acrylate Crosspolymer
Copolymer of:
o o
H,C H,C
’ \)J\ SR \)k HC .
o OR' OR
R =10 to 30 carbon alkyl chain CH,

R'=H or a "simple" alkyl group (the sodium salt is formed post-polymerization)

Crosslinked with:

R"O

R"O

\\\\\\\OR"
///Illn. '

R"O OR"

Ollltne

OR" ﬂ

%
2
.

OR"

OR"

R" = hydrogen or 2-propenyl, wherein at least two R" groups are 2-propenyl
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Table 1. Definitions, functions, and structures

Ingredient/CAS No. Definition Reported Function(s)

Formula/Structure

Sodium Acrylates/ Vinyl Ideca the sodium salt of Acrylates/Vinyl lsc EmulsionStabilizer; Sus

noate Crosspolymer decanoate Crosspolymer. pendng Agent Nor+
Surfactant; Viscosity
Increasing Agent Aq.

Copolymer of:

CH,

one example of an "iso"

R =isododecyl (branched, 12 carbon chain)
R'=H or a "simple" alkyl group (the sodium salt is formed post-polymerization)

Crosslinked with a "polyalkenyl polyether." One example of such could be:
R"O

R"O OR"

OR"
R'" = hydrogen or 2-propenyl, wherein at least two R" groups are 2-propenyl

Stearyl/ Lauryl Methacrylate a copolymer ofauryl methacrylate ~ SkirConditioning Agent
Crosgpolymer andstearyl methacrylaterosslinked Misc.
with ethylene glycolimethacrylate

Copolymer of:
(o] (o]
H,C CH,),;CH
HzC\ o/(CH2)11CH3 PR o/( 2)17CH3
Crosslinked with:
o] CH,3
Hzc /\/O
o CH,
CH, o]
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Table 2. Chemical and physical properties

Property Description Reference
Acrylates/C1630 Alkyl Acrylate Crosspolymer

appearance white powder; 1319

odor slightly acetic 1319

activity, as supplied

molecularweight

solubility

pH

heavy metals content

specific gravity

particle size (as tested by one source)

bulk density

particle sizgas tested by one source)

heavy metal content

appearancgAculyn88 polymer)
solids conten{Aculyn88 polymer)

heavy metal content4culyn88 polymer)

pH (Aculyn88 polymer)

molecular weight

appearanc&Aculyn 38 polymer)

solids contentAculyn 38 polymer)

activity, as supplied

approximately 100% active
>500,000 Daltons 8
39

swells in water

~2.5¢ 3 at 1% in watér

10 ppm (max), under all trade names 1319
1.4 (at 20°C 39
2-7 pm 23
<0.24 kg/l; <2 Ib/gal 39

Acrylates Crosspolymer

18-22 um 24
lead, 10 ppm (max 25
arsenic, 2 ppm (max)

Acrylates/Steareth20 Methacrylate Crosspolymer
milk-white fluid 0
28.030.0% by wt 10
iron, 1.028 ppm

zinc, 0.082 ppm

3.304.30 10

Acrylates/Vinyl Isodecanoate Crosspolymer

24,400 Daltons (avg; <1% by weight is <1000 Daltons) "

Acrylates/Vinyl Neodecanoate Crosspolymer

12

milk-white fluid
28.0-30.0% by weight 12
29% solids in 71% water %
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