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To:   CIR Expert Panel and Liaisons 
 
From:  Lillian C. Becker, M.S. 

Scientific Analyst and Writer 
 
Subject:          Draft Report for Modified Terephthalate Polymers as used in cosmetics 
 
 
The Cosmetic Ingredient Review (CIR) announced the Scientific Literature Review (SLR) for modified 
terephthalate polymers in June, 2012.  Comments and unpublished data have been received from 
industry and incorporated into the report. 
 
We are using the same evaluation process that was employed for PMMA, i.e., relying on the extensive 
evaluation of the FDA’s Center for Devices and Radiological Health of these polymers as used in medical 
implants.  FDA has approved the use of terephthalate polymers in surgical sutures, esophageal dilators, 
and surgical mesh. 
 
It was brought to our attention that there is concern about glitter made of modified terephthalate polymers 
causing eye damage.  The glitter is created by the chopping of sheets of the polymers is a manner that 
leaves jagged edges that will adhere to skin and hair better.  If these become imbedded in the eye, the 
jagged edges make removal by a doctor necessary to avoid further injury.  A literature search only 
revealed one paper on the subject in Japanese that could not be retrieved.  A search of the internet found 
several eye makeup products that contain glitter as well as products that are containers of loose glitter 
that are meant to be used on the eye lids as well as elsewhere on the body.  I interviewed Dr. Stephen 
Glasser, an ophthalmologist who has experience with this problem.  The notes from this interview as well 
as a copy of the email are included in the data packet. 
 
The Panel should review the Draft Report and decide whether any additional data are needed in order to 
reach a safety conclusion for modified terephthalate polymers.  If there are additional data needed, then 
an insufficient data announcement should be issued.  If no additional data are required, then the Panel 
should read a tentative conclusion, with the discussion forming the basis for the tentative report 
discussion. 
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History of 
Modified Terephthalate Polymers 

 
 
June, 2012 – SLR announced. 
 
December, 2012 – Panel reviews Draft Report for first time. 
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Modified Terephthalate Polymers ingredients Data Profile for December, 2012.  Writer ‐ Lillian Becker 
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Search Strategy for Modified Terephthalate Polymers 
 

SciFinder Search Terms:  Substance search; CAS Nos.; Name combinations of the 
polymers. 
 
When multiple patents for medical devices were in the above results, the FDA Medical 
Devices was searched for PET/ polyethylene terephthalate and terephthalate. 
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INTRODUCTION 
 This is a draft safety asessment of modified terephthalate polymers as used in cosmetics.  The seven ingredients in 
for review in this safety assessment mostly function as exfoliants, bulking agents, hair fixatives, and viscosity increasing 
agents-nonaqueous (Table 1).  These ingredients are: 
 

 Adipic acid/1,4-butanediol/terephthalate copolymer, 

 Ethylene/sodium sulfoisophthalate/terephthalate copolymer, 

 Polybutylene terephthalate, 

 Polyethylene isoterephthalate, 

 Polyethylene terephthalate (PET), 

 Polypentaerythrityl terephthalate, 

 Polypropylene terephthalate. 
 
 CIR believes that the modified terephthalate polymers produced for cosmetics are analogous to the polymers used in 
surgical sutures and other commercial medical devices made of terephthalate polymers.  The safety information for those 
medical devices has been provided to the Food and Drug Administration (FDA) in medical device applications. The FDA has 
found those data to be adequate and determined that terephthalate polymers are safe for use in devices when used in soft 
tissue approximation and/or ligation, including cardiovascular, ophthalmic, and neurological tissue.  Systemic exposures of 
terephthalate polymers from devices used in these settings far exceed that expected for modified terephthalate polymer use in 
cosmetics.  The approach of using FDA decisions on the safety of chemicals contained in medical devices but that are also 
used in cosmetics was employed in the Panel’s assessment of polymethyl methacrylate. 
 The CIR considers that the assessment of modified terephthalate polymer safety as used in medical devices by the 
FDA provides the basis to establish the safety of these polymers in cosmetics because the polyethylene terephthalate is 
substantially the same as that used in approved medical devices and is used in a manner that presents less exposure risk.  The 
CIR also contends that given the chemical similarity of the modified terephthalate polymer used in cosmetics to the same 
ingredient used in medical devices, data previously submitted to the FDA on that ingredient could be extrapolated to support 
the safety of adipic acid/ 1,4-butanediol/ terephthalate copolymer, ethylene/sodium sulfoisophthalate/ terephthalate 
copolymer,  polybutylene terephthalate, polyethylene isoterephthalate, polyethylene terephthalate, polypentaerythrityl 
terephthalate, and polypropylene terephthalate. 
 The literature does contain information on impurities and possible estrogenic activity related to terephthalate 
polymers.  Whether or not these issues apply to the modified terephthalates in this safety assessment will need to be resolved. 
 One issue has been raised that appears unique to cosmetic uses of these polymers.  Apparently, there is a concern 
that glitter made of modified terephthalate polymers may cause eye damage.  The glitter is created by the chopping of sheets 
of the polymers in a manner that leaves jagged edges that will adhere to skin and hair better.  If these become imbedded in the 
eye, irritation, etc. may occur and the jagged edges make removal by a doctor necessary to avoid further injury.  A literature 
search only revealed one paper on the subject in Japanese that could not be retrieved.  A search of the internet found several 
eye makeup products that contain glitter as well as products that are containers of loose glitter that are meant to be used on 
the eye lids as well as elsewhere on the body. 
  

CHEMISTRY 
Overview of Chemistry and Manufacture 

 The modified terephthalate polymer ingredients are related to polyesters, wherein terephthalic acid (or an ester 
thereof) is a primary monomeric repeat unit.  Terephthalic acid is an aromatic, dicarboxylic acid, which does not readily form 
a homopolymer, but easily copolymerizes with polyols (i.e., multifunctional alcohols).  The ingredients in this review are 
formed from diols (i.e., two alcohol functional groups per molecule), with the exception of polypentaerythrityl terephthalate 
which is prepared from a tetrol (i.e., four alcohol functional groups per molecule; pentaerythritol).  Accordingly, with the 
exception of polypentaerythrityl terephthalate, these polymers are essentially linear.  Polymerization of these polymers 
proceeds first through the esterification of terephthalic acid (or transesterification of a simple terephthtalate ester, such as 
dimethyl terephthalate), with a diol (Figure 1).1,2  This results in a new, di-functional monomeric unit with alcohols at the 
both ends (e.g., bis(hydroxyethyl)terephthalate).  The exception, again, is with polypentaerythrityl terephthalate wherein the 
synthesis results in a mixture of tetrafunctional monomers.  These new monomers then undergo polycondensation to produce 
the modified terephthalate polymer ingredients.  Idealized structures of the modified terephthalate polymer ingredients in this 
safety assessment are provided in Figure 2. 
 When terephthalic acid is used as the starting material, water is released from the initial condensation reactions.1,2  
When a simple terephthalate ester is used (e.g., dimethyl terephthalate), the corresponding alcohol (e.g., methanol) is the 
byproduct.  Early manufacturing methods of modified terephthalate polymers proceeded primarily from terephthalate esters, 
because the ester was easier to purify.  However, since the mid-1960’s when significant progress was made in high-yielding, 
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high purity acid syntheses, terephthalic acid has become the primary starting material for these polymers, because of the lack 
of alcohol (e.g., methanol) produced. 
 The polycondensation step, however, is essentially independent of whether an acid or ester was used to synthesize 
the ester intermediate.1,2  The polycondensation step proceeds via a metal oxide (e.g., antimony(III) glycolate) catalyzed 
transesterification and results in the release of some of the starting material alcohol, and dimers thereof (some of which may 
be incorporated into the backbone of the polymer). 

Depending on processing methodologies (e.g., product cooling rates), most of these ingredients can range from an 
amorphous glass to having a high degree of crystallinity.3 

It is common for manufacturers to market copolymers for purposes previously filled by homopolymer PET.  
Copolymer blends, such as polybutylene terephthalate/PET, have certain advantages over homopolymer PET with regard to 
mechanical properties and resistance to degradation.4,5  In the United States, clear plastic bottles made with copolymers may 
still be legally marketed as PET (21CFR177.1630). 

The size and shape of PET particles are defined by precision cutting PET sheets and there is not a typical size 
distribution.  One reported particle size is 0.004” (0.1016 mm).6  The shapes of these particles may be hexagonal or square. 
 

Physical and Chemical Properties 
 The limited physical and chemical properties discovered for PET are in Table 2.  There were no data discovered for 
the rest of the ingredients in this safety assessment. 
 

Impurities 
 The available data on impurities of PET are from studies using bottles and food containers made up of PET and PET 
copolymers.  A representative sample is provided in Table 3.  Under different experimental conditions, ethylene glycol and 
other monomers/processing aids have been detected.  In most cases, the amount of impurities detected was greatest in cases 
of exposures shortly after manufacture and the level decreased with time.  Whether the impurities broke down or were 
reabsorbed was not addressed.  Heat increases the amount of antimony (catalyst) that leaches into the contents of bottles and 
food packages.  In all cases, the amount is small.7-15 
 Phthalates were also detected in PET-based containers and estrogenic activity was demonstrated in substances stored 
in these containers.15-23  Representative studies are presented in Table 4.  However, Enneking stated that “It is important to 
note that modified terephthalate copolymers do not contain phthalates nor leach them with use.  PET is not considered an 
orthophthalate, nor does PET require the use of phthalates or other softening additives.”24 
 It has been noted that not all PET materials are of the same chemical quality.21  Therefore, it is important to confirm 
that the PET-related ingredients in this safety assessment are analogous to those used in medical devices and that there are no 
concerns about impurities and estrogenic activity. 
 An analysis of the impurities of a sample of PET glitter was showed the following: arsenic, < 0.05; antimony, 169.0; 
lead, 2.0; cadmium, <0.5; mercury, <0.1; nickel, <1; and chromium, <1 mg/kg.25  The analysis of the migration of heavy 
metals showed that arsenic, antimony, lead, cadmium, mercury, chromium, barium, and selenium were below the levels of 
detection.  Free formaldehyde was below the limits of detection. 
 Diisononylphthalate, diethethylhexylphthalate, dibutylphthalate, diisodecylphthalate, di-n-octylphthalate, 
butylbenzylphthalate, diisobutylphthalte, dimethylphthalte, diethylphthaltate, dibutylsebacate, di(2-ethylthexyl)adipate, and 
tributylacetaylcitrate were below the levels of detection for this sample.25  The same was found for nonylphenoles, organo tin 
compounds, organic solvents, primary aromatic amines, polycyclic aromatic hydrocarbons, and monomeric plasticisers.  The 
color was fast in the presence of perspiration and saliva. 
 

USE 
Cosmetic 

Data on ingredient usage are provided to the Food and Drug Administration (FDA) Voluntary Cosmetic Registration 
Program (VCRP; Table 5).26  A survey is being conducted by the Personal Care Products Council (Council) of the maximum 
use concentrations for ingredients in this group. 
 Polyethylene terephthalate was reported to be used in 394 leave-on products (173 lipsticks and 98 used in the eye 
area), 1 rinse-off product, and 1 diluted for bath.  Polybutylene terephthalate was reported to be used in 21 leave-on products 
and 2 rinse-off products.  Polyethylene isoterephthalate was reported to be used in two lipsticks.  Polypropylene terephthalate 
was reported to be used in 13 leave-on products and 10 rinse-off products (7 in bath soaps and detergents). 
 There were no reported uses for:  adipic acid/1,4‐butanediol/terephthalate copolymer, ethylene/sodium 
sulfoisophthalate/terephthalate copolymer,  polypentaerythrityl terephthalate, and polypropylene terephthalate. 
 As noted above in the Introduction, these polymers may be used in cosmetic formulations as glitter. 
 

Non-Cosmetic 
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 PET is used for high-impact resistant containers.27  It is used for packaging of soda, mouthwash, pourable dressings, 
edible oils, and peanut butter.  It is used for cereal box liners, soda bottles, boil-in-the-bag pouches and microwave food 
trays.  Modified PETs can be heated in a microwave or in a conventional oven at 180°C for 30 minutes. 
 
Regulation 
 Regulations regarding the ingredients in this safety assessment are provided in Table 6.  These regulations allow for 
contact with food substances. 
 With regard to phthalate contamination in water, the US Environmental Protection Agency set the maximum 
contaminant level goal of di(2-ethylhexyl) phthalate to be zero.28  The aceptable maximum contaminant level is 0.006 mg/L.   
 
 

PET IN MEDICAL DEVICES 
 The FDA considered the safety of polyethylene terephthalate when approving the following medical devices that 
include this material: 

 Surgical sutures (i.e., PremiCron® Nonabsorbable PET Surgical Suture, TRUBOND® Nonabsorbable Surgical 
Suture, U.S.P29,30), 

 Esophageal dialators (i.e., Bard® ELIMINATOR® PET Balloon Dialator31), and 
 Surgical mesh (i.e., Peri-Strips® Staple Line Reinforcement32). 
The use of polyethylene terephthalate to make surgical sutures was approved by the FDA as a Class II (special controls) 

medical device that requires premarket notification and adherence to standards (21CFR878.5000).  Required testing includes 
acute and long-term (>30 day) biocompatibility testing for cytotoxicity, irritation or intracutaneous reactivity, sensitization, 
systemic toxicity, implantation effects, and hemocompatibility.33   The sutures may be provided uncoated, coated, undyed, or 
dyed with appropriate approved colors.  The FDA found the data on the safety of PET to be adequate and determined that 
medical devices containing PETs are safe and effective when used for soft tissue approximation and/or ligation, including 
cardiovascular, ophthalmic, and neurological tissue.34 

Esophageal and gastrointestinal dialators are Class II medical devices (21CFR876.5365) that must adhere to the same 
standards listed above for the surgical sutures.  An esophageal dilator, used to dilate a stricture of the esophagus, may consist 
of a hollow cylindrical instrument (bougie), a weighted bougie with a mercury or metal olive-shaped weight that slides on a 
guide, such as a string or wire, or may consist of a bougie with a deflated ballon attached to a guidewire. The balloon is made 
of polyethylene terephthalate. 

Patches, pledgets, and intracardiac devices (surgical mesh) are made of polypropylene, polyethylene terephthalate, or 
polytetrafluoroethylene.  They are fabric devices placed in the heart to repair septal defects, for patch grafting, to repair 
tissue, and to buttress sutures (21CFR870.3470).  These devices are also Class II devices and adhere to the same standards 
listed above for the surgical sutures. 

 
IRRITATION AND SENSITIZATION 

Ocular Irritation 
 In a use test of an eye shadow containing PET (46.272%; cut into flakes) was found to be nonirritating.35  Subjects 
(n = 15), who were considered to have sensitive eyes, applied the test material to the upper eye lid once or twice daily for 8 
days.   The subjects were examined before and after the test period and at 10 min after the first and last application. There 
was one reported adverse event of palpebral stinging/burning of short duration (6 min).  The authors stated that there is a very 
slight ocular irritant potential, which is normal for this type of product. 
 In a use test of three mascaras containing PET (4.2% or 4.8%) were found to not have the potential to be irritating or 
sensitizing.36   The subjects (n = 29) applied the test material at least once/day for 4 weeks. 
 

Sensitization 
 In a repeated insult patch test of an eyeliner containing PET (1.5%), there were no signs of irritation nor 
sensitization.37   The test material (0.2 g) were administered to the backs of subjects (n = 107) under occlusion three 
times/week for three weeks.  After a 2-week rest, the test material was applied to a naïve sight. 
 

GENOTOXICITY 
In Vitro 

POLYETHYLENE TEREPHTHALATE LEACHATE 
 In several tests of water stored in PET for up to 6 months, the water was not mutagenic to Salmonella (strains TA98, 
and TA100) with or without metabolic activation except for one test where the water was mutagenic after storage for 1 month 
but not at 3 and 6 months (Table 7).8,14 
 

CLINICAL USE 
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POLYETHYLENE TEREPHTHALATE 
 PET sutures were used in two studies of penetrating keratoplasty surgery (n = 20 and 45) comparing PET and nylon 
sutures and style of suture using these materials.38  All complications were mechanical or technique related and not 
toxicological. 
 PET sutures were used in penetrating keratoplasty for keratoconus surgery (n = 14).39  The subjects were followed 
for 22 – 48 months.  There was no vascularization of the stitches, cheese-wiring, or graft rejections.  There were four cases of 
stitch removal, three for mechanical reasons and one for an ulceration (which resolved when the stitch was removed).  The 
author concluded that the problems had to do with technique and not toxicity. 
 In an evaluation of the use of a mesh made of PET for use in brow suspension ptosis surgery, a survey of five case 
reports and other cases in the literature were reviewed.40  There were reported cases of extrusion and granuloma formation 
one month to one year after implantation characterized as foreign body reactions.  There were also cases followed for up to 
45 months with no complications.  The authors concluded that technique (for example, knot size) and placement were the 
reasons for the problems and not toxicity. 
 

SUMMARY 
 This is a draft report of modified terephthalate polymers as used in cosmetics.  The seven ingredients in this safety 
assessment mostly function as exfoliants, bulking agents, hair fixatives, and viscosity increasing agents-nonaqueous. 
 CIR believes that the modified terephthalate polymers produced for cosmetics is analogous to the polymers in 
surgical sutures and other commercial medical devices made of terephthalate polymers.  The safety information for those 
medical devices was provided to the FDA in medical device applications including: acute and long-term biocompatibility 
testing for cytotoxicity, irritation or intracutaneous reactivity, sensitization, systemic toxicity, implantation effects, and 
hemocompatibility.  The FDA found those data to be adequate and determined that PETs were safe and effective for use in 
surgical sutures, esophageal dilators and surgical mesh. 
 One issue has been raised that appears unique to cosmetics uses of these polymers.  Gliter made of modified 
terephthalate polymers is used in eye cosmetics and may cause eye irritation, etc. because of the jagged edges of the glitter 
material. 
 The available data on impurities of PET are from studies using bottles and food containers made up of PET and PET 
copolymers.  Under different experimental conditions, ethylene glycol and other monomers/processing aids have been 
detected.  In most cases, the amount of impurities detected was greatest in short time exposures and decreased with time, but 
at all times were low.  In some studies, phthalates were also detected in PET containers as well as estrogenic activity 
demonstrated in substances stored in these containers. 
 Polyethylene terephthalate was reported to be used in 396 cosmetic products, polybutylene terephthalate in 23 
products, polyethylene isoterephthalate in 2 products, and polypropylene terephthalate in 23 products.  There were no 
reported uses for:  adipic acid/1,4‐butanediol/terephthalate copolymer, ethylene/sodium sulfoisophthalate/terephthalate 
copolymer,  polypentaerythrityl terephthalate, and polypropylene terephthalate. 
 PET is safe for use in food packaging that may be stored, heated, or microwaved. 
 In use tests of two different eye products containing PET p to 46.272%, the products were found to be non-irritating 
and non-sensitizing. 
 An eyeliner containing PET (1.5%) was not irritating or sensitizing in a repeated insult patch test. 
 In several tests of water stored in PET, the water was not mutagenic to Salmonella except for one test where the 
water was mutagenic after storage for 1 month but not at 3 and 6 months. 
 Complications from the use of PET sutures were attributed to mechanical or technique issues and not toxicological 
issues. 
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TABLES AND FIGURES 
 

 

Table 1.  Definitions and functions of the ingredients in this safety assessment.41  

(The italicized text below represents additions made by CIR staff.) 
Ingredient CAS No. Definition  Function 
Adipic Acid/ 
1,4‐Butanediol/ 
Terephthalate 
Copolymer 
55231-08-8 

Adipic Acid/1,4-Butanediol/Terephthalate Copolymer is a copolymer of 
Adipic Acid, 1,4-Butanediol and dimethyl terephthalate monomers.   
 

Exfoliant 

Ethylene/Sodium 
Sulfoisophthalate/ 
Terephthalate 
Copolymer 

Ethylene/Sodium Sulfoisophthalate/Terephthalate Copolymer is a 
copolymer of Glycol, sodium dimethyl sulfoisophthalate and dimethyl 
terephthalate. 
 

Bulking agent 

Polybutylene 
Terephthalate 
24968-12-5    
26062-94-2 

Polybutylene Terephthalate is the polymer that is as shown in the 
structure in Figure 2.  Polybutylene Terephthalate is a copolymer of 
1,4-butanediol and dimethyl terephthalate or terephthalic acid.   

Film former; hair 
fixative; viscosity 
increasing agent-
nonaqueous 

Polyethylene 
Isoterephthalate 

Polyethylene Isoterephthalate is the polymer that is as shown in the 
structure in Figure 2.  Polyethylene Terephthalate is a copolymer of 
ethylene glycol and one or more dimethyl terephthalates or terephthalic 
acids (i.e. not exclusive to 1,4-dicarboxylic acid monomers, but may 
include 1,2- and/or 1,3-dicarboxylic acid monomers).   

Bulking agent 

Polyethylene 
Terephthalate 
25038-59-9 

Polyethylene Terephthalate is the organic compound that is as shown in 
the structure in Figure 2.  Polyethylene Terephthalate is a copolymer of 
propylene glycol and dimethyl terephthalate or terephthalic acid. 

Adhesive; film former; 
hair fixative; viscosity 
increasing agent-
nonaqueous 

Polypentaerythrityl 
Terephthalate 

Polypentaerythrityl Terephthalate is the polyester of Pentaerythritol and 
Terephthalic Acid. 
 

Film former; hair 
fixative 

Polypropylene 
Terephthalate 

Polypropylene Terephthalate is the homopolymer that is as shown in the 
structure in Figure 2.  Polypropylene Terephthalate is a copolymer of 
propylene glycol and dimethyl terephthalate or terephthalic acid. 

Emulsion stabilizer; 
skin-conditioning 
agent-miscellaneous 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Table 2. Chemical and physical properties of modified terephthalate polymers. 

Property Value Reference 

Polyethylene terephthalate 
Density/Specific Gravity @   oC 1332 27 

Melting Point  oC 270 
255-265 

3 
27 

Water Solubility g/L @   oC & pH Insoluble 27 
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Table 3.  Studies on chemicals leaching from PET. 
Study Results References 
Potential migrants were isolated from 
commercial amber PET bottles by Soxhlet 
extraction using absolute ethanol, 
concentrated by distillation and nitrogen 
flushing, and analyzed. 

A total of 19 migrants identified. Most were intermediate reaction products or residual 
monomers of their dehydration and transesterification products. Processing aids (i.e., 
fatty acids, plasticizers) also identified. The 7 most common compounds were: 
ethylene glycol (14.4 μg/g), terephthalic acid (19.7 μg/g), bis-2-ethylhexyl) phthalate 
(820 μg/g), bis-(2-ethylhexyl) adipate (560 μg/g), dibutyl phthalate (220 μg/g) diethyl 
phthalate (120 μg/g), pyrogallol (0.6 μg/g). 

12 

PET packaging materials (laminates, bottles, 
and roasting bags) were tested for volatile 
content after exposure to high temperatures 
(120, 150, or 230°C) for 50 min, according to 
sample type. 

Few volatiles were found for samples composed only of PET. Volatiles from laminates 
varied according to the sample structure, but the main substances identified were not 
related to PET (probably from printing inks and adhesives). The authors concluded that 
the migration potential of PET in high temperature applications is very low. 

10 

Migration of ethylene glycol from PET bottles 
into a food simulate that was 3% acetic acid 
was measured. The bottles were stored at 32°C 
for up to 6 months. 

1 month - trace ethylene glycol in food simulant; 6 months - ~100 ppb (~ 94 μg/bottle). 11 

3 PET bottles were crush to < 0.7 mm 
particles and exhaustively extracted with 
methylene chloride for 3 d 

Ethylene glycol was extracted at ~ 15 ppm. 11 

The migration of benzene, butyric acid, 
dodecane, octadecane, tetracosane, diazinon, 
lindane, and copper (II) ethyl hexonate from 
PET sheets into the food simulants, 8% 
ethanol/water, and n-heptane. The 
contaminated PET sheets were extruded from 
PET chips that had been previously 
contaminated but were washed, dried, and 
remelted.  

Contaminants levels ranged from benzene at 0.6 mg/kg - copper salt at 24 mg/kg. 
Migration of the residual contaminants from the extruded PETE sheets resulted in 
concentrations < 10 μg/kg in the food simulants.. The crystallinity of PET sheets in this 
study ranged from 5% to 15%, which is lower than that of most commercial PET 
(30%). The authors concluded that the samples represent the most severe conditions for 
conservative exposure evaluations. 

13 

Two food contact grade PET samples (in 
pellet form) were analyzed for content of 
elements.  Fresh samples were exposed to 
food simulants (olive oil of a suitable grade 
for overall migration testing, acetic acid, or 
ethanol) for 10 d @ 40°C or  2 h @ 100°C 
according to European Economic Community 
directives.42   

Sample 
content 
(mg/kg) 

Content in 3% acetic 
acid 

(μg/kg) 

Content 
in 15% 
ethanol 
(μg/kg) 

Content in olive oil 
(mg/kg) 

 
40°C/10 d 

100°C/  
2 h 40°C/10 d 40°C/10 d 

100°C/ 
2 h 

Mg 
< 1 0.51 <0.1 < 210 < 13 < 10 
5.9 2.8 <0.1 <220 <0.9 <8 

Al 
0.66 0.78 <0.1 <160 <200 <140 
620 0.75 <0.1 <170 <1 <220 

Co 
58 0.08 0.05 0.13 <0.01 <0.01 
33 0.24 0.15 0.24 <0.01 <0.01 

Ge 
0.95 <0.07 <0.05 <0.2 <0.1 <0.09 
14 0.25 <0.05 <0.2 <0.1 <0.07 

Sb 
160 2.7 3.9 23 <0.01 <0.01 
230 1.2 2.6 1.1 <0.01 <0.01 

 

9 

1.5 liter green PET bottles of naturally 
carbonated mineral water were stored up to 6 
months. 

The total organic content of the mineral water was similar to that stored in glass bottles 
except for week 2 of storage. Acetaldehyde, dimethyl terephthalate, and terephthalic 
acid were detected. 

14 

1.5 liter green PET bottles tested according to 
EEC and FDA tests with and without the 
modification of freeze-drying the distilled 
water. 

EEC standard and modified: 16 ± 1.2 and 121 ± 4.0 ppm total migrants (60 ppm limit). 
FDA standard and modified: 38 ± 1.4 and 171 ± 2.5 ppm total migrants (50 ppm limit). 

14 

Distilled water was stored in PET bottles for 
10 d at 40°C and 2 h at 120°. The water was 
tested for total organic carbon content. 

Total organic carbon content was 1.5 ppm. 8 

Distilled water was stored in PET bottles in 
the dark and sun light. The water was tested 
for total organic carbon content every 15 d for 
6 months. 

There was more organic carbon content detected in the light- than the dark-stored 
bottles.  The peaks were approximately at 1, 3, and 5 months (in daylight: ~1, ~1, and 
~3.5 mg/L; in dark ~1, ~0.6, and ~1.5 mg/L, respectively). 

8 

7 Brands of PET bottles were washed with 
Milli-Q water or used as received.  Ultrapure 
water (20 ml) was poured into the bottles at 
room temperature or boiling.  The original 
caps were used when the temperature reached 
room temperature.  The bottles were stored in 
the dark for 24 h. 

Boiling water increased the amount of antimony (2.077 vs 8.145 ppb) for all 7 brands 
of PET bottles. The authors concluded that this was a minor effect on leaching. There 
was more antimony in unwashed bottles than in washed bottles.  No significant 
leaching was detected for Al, V, Cr, Mn, Co, Ni, Cu, As, Se, Mo, Ag, Cd, Sb, Ba, Tl, 
or Pb.   

7 
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Table 3.  Studies on chemicals leaching from PET. 
Study Results References 
The above experiment was repeated with room 
temperature and ice-cold water 

There was no difference in the amount of leaching of antimony from the PET bottles 
between the temperatures. There was more antimony in unwashed bottles than in 
washed bottles. No significant leaching was detected for Al, V, Cr, Mn, Co, Ni, Cu, 
As, Se, Mo, Ag, Cd, Sb, Ba, Tl, or Pb.   

7 

The above experiment was repeated with room 
temperature water and placement in a 
microwave oven (1200 W) for 3 min in cook 
mode. 

Microwaving the water in the bottles increased antimony content (0.381 - 10.51 μg/L) 
relative to controls. The authors concluded that this was a minor effect on leaching. 
There was more antimony in unwashed bottles than in washed bottles.  No significant 
leaching was detected for Al, V, Cr, Mn, Co, Ni, Cu, As, Se, Mo, Ag, Cd, Sb, Ba, Tl, 
or Pb.   

7 

The above experiment was repeated with 20 
ml acidic water (pH = 4.0).  These bottles 
were stored for 7 days. 

Acidic water increased the antimony content (0.459 – 4.611 μg/L) relative to controls. 
The authors concluded that this was a minor effect on leaching. There was more 
antimony in unwashed bottles than in washed bottles.   No significant leaching was 
detected for Al, V, Cr, Mn, Co, Ni, Cu, As, Se, Mo, Ag, Cd, Sb, Ba, Tl, or Pb. 

7 

The above experiment was repeated with the 
bottles left directly in natural sunlight for 7 
days with or without a foil cover. 

Direct sunlight increased the antimony content (0.049 – 2.428 μg/L) relative to 
controls.  The authors concluded that this was a minor effect on leaching. There was 
more antimony in unwashed bottles than in washed bottles.   No significant leaching 
was detected for Al, V, Cr, Mn, Co, Ni, Cu, As, Se, Mo, Ag, Cd, Sb, Ba, Tl, or Pb. 

7 

The above experiment was repeated with the 
bottles left in an unairconditioned car, window 
closed and parked in an open parking lot 
during the day for 7 days. 

Environmental conditions in a car (20°C - 45°C) increased the antimony content (0.482 
– 3.08 μg/L) relative to controls.  The authors concluded that this was a minor effect on 
leaching. There was more antimony in unwashed bottles than in washed bottles.   No 
significant leaching was detected for Al, V, Cr, Mn, Co, Ni, Cu, As, Se, Mo, Ag, Cd, 
Sb, Ba, Tl, or Pb. 

7 

Commercially packaged carbonated mineral 
water and lemon/orange/citrus drinks were 
analyzed for acetaldehyde. 

Acetaldehyde was detected in 2/4 mineral waters at 30 and 31 ng/ml.  The amount of 
acetaldehyde in the bottles ranged from 1.7 – 3.8 μg/g and did not correlate with the 
results in the mineral waters. 
In the citrus drinks, the amount of acetaldehyde ranged from 11 – 7447 ng/ml. The 
amount of acetaldehyde in the bottles ranged from 1.1 – 3.8 μg/g and did not correlate 
with the results in the citrus drinks. 

15 

 
 
 
 
 
 
 
 
 

Table 4.  Studies on leaching and estrogenic activity of PET containers.   
Study Results Reference 

Estrogenic activity 
20 brands of mineral water, 9 of which are 
available both in glass and in PET bottles were 
tested with a yeast estrogen screen, employing a 
strain transfected with the human estrogen 
receptor α. Negative control- borosilicate 
Erlenmeyer flasks with culturing water. 

3/9 brands in glass and 7/9 brands from PET bottles demonstrated estrogenic 
activity in this bioassay. Estrogenic contamination was detected in 60% of all 
samples with a maximum activity equivalent to 75.2 ng/L of the natural sex 
hormone 17β-estradiol. It is not certain that the estrogenic substance or substances 
leached from the bottles; the contamination may have been prior to bottling. 

23 

PET water bottles and glass bottles (same as 
above) were emptied of water and filled with a 
defined culture medium (pH 8.0 ± 0.5) and 
incubated New Zealand mudsnails, 
Potamopyrgus antipodarum, for 56 days.  

Production of embryos increased among snails incubated in PET bottles compared 
with snails incubated in glass bottles across all brands (p < 0.001). For example, 
production of embryos incubated in PET bottles of brand D was roughly double the 
production of embryos incubated in glass bottles of brand D. However, in the yeast 
estrogen screen, this same brand showed no difference in estrogenic activity 
between PET bottle and glass bottle. The authors suggest that the in vivo snail 
bioassay might be more sensitive than the in vitro yeast estrogen screen. 
 
The authors concluded that the PET material were potent enough to trigger 
estrogenic effects in vivo similar to 25 ng/L 17α ethinylestradiol . The maximum 
estrogen activity detected in any brand of water was equivalent to 75 ng/L of 
ethinylestradiol. 

23 

30 samples of commercial brands (n = 9) of 
Italian mineral water packaged PET were 
analyzed for estrogenic activity using the Yeast 
Estrogen Screen (S. cerevisiae RMY326 (His3 
Leu2-3,112trp1-1ura3-52/hER-TRP1-2 μ 
[pG/ER(G)], ERE-CYC-LacZ-URA3-2 μ 
[pUCΔSS-ERE],HIS-3CEN/ ARS[pRS423]) 
containing the human estrogen receptor a (hERa) 
and an estrogen-responsive element (ERE) bound 

90% of samples exhibited estrogenic activity lower than 10% of the activity 
induced by 10nM 17β-estradiol (E2). 
The highest estrogenic activity measured was 11.32% of E2, corresponding to 23.1 
ng/L estradiol equivalents. 

21 
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Table 4.  Studies on leaching and estrogenic activity of PET containers.   
Study Results Reference 
to the reporter gene lacZ encoding for the enzyme 
b-galactosidase. 

Leachates 
71 commercial brands of bottled water, available 
both in glass and PET, were analyzed for: PhA, 
DEHP, DMP, DEP, DiisoBP, and DBP1. 

The concentration of all phthalates combined was > 20x higher in PET (3.52 μg/l) 
than in glass (0.19 μg/l) bottled water in all brands. The concentration of phthalates 
in water from glass bottles was below the limits of detection in most cases. The 
most abundant phthalates observed in PET-bottled water were DBP, DiisoBP, and 
DEP. 
There were slightly higher concentrations of phthalates observed for the PET 
bottled still water samples than for sparkling water samples. There was no 
correlation between the phthalate concentrations and other physicochemical 
properties of the different water samples. The concentration of phthalates was 
always below 0.1% of the limit set by the EPA in 2006. 

20 

Water from PET and glass bottles were analyzed 
at purchase and after 10 weeks of storage for 
DMP, DEP, di-n-butylphthalate, 
butylbenzylphthalate, DEHP, and bisphenol A 
diglycyleter.  Source waters from aquifers were 
also analyzed. 

At purchase, the concentration of phthalates was at or below detection limits in 
almost every case. At 10 weeks the concentration of phthalates in glass-bottled 
water was similar. 3/5 brands with PET bottles showed measurable levels of DEHP 
after 10 weeks (ave 0.134 μg/L). All 5 brands had measurable levels of DEP at 10 
weeks (ave 0.214 μg/L). Total phthalate were up to 1.7 μg/ L.  Water from aquifers 
measured 0.005 – 0.331  μg/L. 

18 

PET bottles filled with water were incubated in 
direct sunlight. for 17 hr  
 

The maximum concentration of DEHP was 0.71 μg/L, respectively, similar to those 
reported in studies on commercial bottled water. Only food flavor constituents of 
previous bottle contents identified above a detection limit of 1 μg/L. The country of 
origin was the only consistent variable. 

22 

Mineral water (still and carbonated) collected 
from a bottling plant was used to fill PET and 
glass bottles. All bottles were stored at room 
temperature. Each month, for 12 months, samples 
of water were lyophilized, the powders then 
shaken with acetone, and the acetone extracts 
analyzed using GC/MS.  

No phthalates were observed for the first 8 months in any sample. Beginning at 
month 9 for PET-bottled noncarbonated water, and month 10 for PET-bottled 
carbonated water, the phthalate content increased from 0.4 to > 3.0 mg/L. DEHP 
was detected. 

16 

The interaction of incubation time with storage 
temperature on the leaching of DEHP from PET 
bottles was studied by using a solution of 3% 
acetic acid as a food simulant. Bottles were 
incubated up to 120 days, at 25°C or 45°C.  

On day 0, DEHP in PET bottles was below detection limits. On day 25, the amount 
of DEHP at 25°C was 1.2 mg/L; at 45°C was 2.1 mg/L. On day 66, the amount of 
DEHP at 25°C peaked at 1.4 mg/L; 45°C at 2.5 mg/L. 

19 

45 samples of products packed in PET containers 
were incubated for 30 days.  Group 1 (n = 9), soft 
drinks preserved with orthophosphoric acid; 
group 2 (n = 14), soft drinks preserved with Na-
benzoate; group 3 (n = 5), soft drinks preserved 
with K-sorbate; group 4 (n = 8), soft drinks 
preserved with a combination of Na-benzoate and 
K-sorbate; and group 5 (n = 9), mineral water 
without preservatives. The amounts of DMP, 
DBP, DOP, DEP, BBP, and DEHP were 
measured.  

Group 1- mean pool phthalate levels were 91.67 μg/L at a pH of 2.82 ± 0.30;  
Group 2 - 116.93 μg/L at 2.75 ± 0.32; Group 3 - 819.40 μg/L at 2.88 ± 0.15; Group 
4 - 542.63 μg/L at 2.82 ± 0.54; Group 5 - 20.22 μg/L at 5.82 ± 1.26. There were 
large variations in the concentrations of phthalates both across beverages and 
across manufacturers (i.e., no DMP in any brand of mineral water after 30 days was 
detected, whereas DMP was the most abundant phthalate detected in the soft 
drinks). Among soft drinks preserved with both sodium benzoate and potassium 
sorbate incubated for 30 days, the concentration of DMP ranged from 18 - 2,666 
μg/L, mean 501 μg/L. DMP in mineral water was below detection limits. DEHP 
(unlike DMP) did not differ between soda beverages and mineral water (ave < 100 
μg/L in all their specimens, with no difference between soda and mineral water. 
The authors suggested that the lower pH of the soft drinks might account for 
differences. 

17 

Commercially packaged carbonated mineral 
water and lemon/orange/citrus drinks were 
analyzed for acetaldehyde. 

Acetaldehyde was detected in 2/4 mineral waters at 30 and 31 ng/ml.  The amount 
of acetaldehyde in the bottles ranged from 1.7 – 3.8 μg/g and did not correlate with 
the results in the mineral waters. 
In the citrus drinks, the amount of acetaldehyde ranged from 11 – 7447 ng/ml. The 
amount of acetaldehyde in the bottles ranged from 1.1 – 3.8 μg/g and did not 
correlate with the results in the citrus drinks. 

15 

1 BBP – benzylbutyl phthalate; DBP - dibutyl phthalate; DEHP - bis(2-ethylhexyl) phthalate; DEP - diethyl phthalate; DiisoBP - diisobutyl phthalate; DMP - 
dimethyl phthalate; DOP – dioctyl phthalate;  PhA - phthalic acid. 
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Table 5. Frequency of use according to duration and exposure of modified terephthalate polymers.  The Council 
is conducting a survey for the concentrations of use.26 

Use type Uses 

Maximum 
Concentration 

(%) Uses 

Maximum 
Concentration 

(%) Uses 

Maximum 
Concentration 

(%) Uses 

Maximum 
Concentration 

(%) 

 Polyethylene 
terephthalate 

Polybutylene 
Terephthalate 

Polyethylene 
Isoterephthalate 

Polypropylene 
Terephthalate 

Total/range 396  23  2  23  
Duration of use         

Leave-on 394  21  2  13  
Rinse-off 1  2    10  

Diluted for (bath) 
use 

1  
NR  NR  NR  

Exposure type         
Eye area 98  3  NR  NR  

Incidental           
ingestion 

173  1  2  NR  

Incidental 
Inhalation-sprays 

16  2  NR  NR  

Incidental 
inhalation-powders 

7  NR  NR  NR  

Dermal contact 167  10  NR  23  
Deodorant      
(underarm) 

NR  NR  NR  NR  

Hair-noncoloring NR  NR  NR  NR  
Hair-coloring 1  NR  NR  NR  

Nail 47  12  NR  NR  
Mucous 

Membrane 
175  1  2  8  

Baby NR  NR  NR  NR  
NR = Not Reported; Totals = Rinse-off + Leave-on Product Uses. 
Note: Because each ingredient may be used in cosmetics with multiple exposure types, the sum of all exposure type uses may not equal the 
sum total uses. 

 

 
 
 
 
 

Table 6.  Code of Federal Regulations regarding the polybutylene terephthalate and PET. 
Ingredient Rule Reference 
Polybutylene terephthalate 
 

Approved as a substance that may come in contact with food in packaging. 
Poly (tetramethylene terephthalate) is the reaction product of dimethyl terephthalate with 
1,4-butanediol to which may have been added certain optional substances to impart 
desired technological properties to the polymer. 
Poly(tetramethylene terephthalate) may contain optional adjuvant substances. The 
quantity of any optional adjuvant substance employed in the production of the polymer 
does not exceed the amount reasonably required to accomplish the intended technical or 
physical effect. Such adjuvants may include substances generally recognized as safe in 
food, substances used in accordance with prior sanction, and substances permitted under 
applicable regulations in this part. 

21CFR177.1660 

Polyethylene terephthalate (PET) May be safely used as, or components of plastics (films, articles, or fabric) intended for 
use in contact with food. 
Polyethylene phthalate films consist of a base sheet of ethylene terephthalate polymer, 
ethylene terephthalate-isophthalate copolymer, or ethylene-1,4-cyclohexylene 
dimethylene terephthalate copolyesters, to which have been added optional substances, 
either as constituents of the base sheet or as constituents of coatings applied to the base 
sheet. 
Polyethylene phthalate articles consist of a base polymer of ethylene terephthalate 
polymer, or ethylene-1,4-cyclohexylene dimethylene terephthalate copolyesters to which 
have been added optional substances, either as constituents of the base polymer or as 
constituents of coatings applied to the base polymer. 
Polyethylene phthalate spunbonded nonwoven fabric consist of continuous filaments of 
ethylene terephthalate polymer and ethylene terephthalate-isophthalate copolymer to 
which may have been added optional adjuvant substances required in their preparation and 
finishing. 
The ethylene terephthalateisophthalate copolymer component of the fabric shall not 
exceed 25 percent by weight. The filaments may be blended with other fibers regulated for 

21CFR177.1630 
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the specific use and the spunbonded fabric may be further bonded by application of heat 
and/or pressure. 

 May be safely used as articles or components of articles, intended for use in producing, 
manufacturing, packing, processing, preparing, treating, packaging, transporting or 
holding food. 

21CFR177.1850 

 May be safely used in producing, manufacturing, processing, and preparing food. 21CFR177.2260 
 May safely be used as articles or components of articles intended for use in producing, 

manufacturing, packing, processing, preparing, treating, packaging, transporting, or 
holding food. 

21CFR177.2800 

 Hydrogen peroxide solution identified in and complying with the specifications in this 
section may be used by itself or in combination with other processes to treat food-contact 
surfaces to attain commercial sterility at least equivalent to that attainable by thermal 
processing for metal containers as provided for in part 113 of this chapter. 
 
The packaging materials identified in paragraph (e)(1) of this section may be used for 
packaging all commercially sterile foods. 

21CFR178.1008 

 May be safely subjected to irradiation incidental to the radiation treatment and processing 
of prepackaged foods. 

21CFR179.45 

 Cardiovascular Prosthetic Devices 
Intracardiac patch or pledget made of polypropylene, polyethylene terephthalate, or 
polytetrafluoroethylene. 
Identification: An intracardiac patch or pledget made of polypropylene, polyethylene 
terephthalate, or polytetrafluoroethylene is a fabric device placed in the heart that is used 
to repair septal defects, for patch grafting, to repair tissue, and to buttress sutures. 

21CFR870.3470 

 Nonabsorbable poly(ethylene terephthalate) surgical suture. 
Identification: Nonabsorbable poly(ethylene terephthalate) surgical suture is a 
multifilament, nonabsorbable, sterile, flexible thread prepared from fibers of high 
molecular weight, long-chain, linear polyesters having recurrent aromatic rings as an 
integral component and is indicated for use in soft tissue approximation. The 
poly(ethylene terephthalate) surgical suture meets U.S.P. requirements as described in the 
U.S.P. Monograph for Nonabsorbable Surgical Sutures; it may be provided uncoated or 
coated; and it may be undyed or dyed with an appropriate FDA listed color additive. Also, 
the suture may be provided with or without a standard needle attached. 

21CFR878.5000 

 Esophageal dilator. 
Identification:. An esophageal dilator is a device that consists of a cylindrical instrument 
that may be hollow and weighted with mercury or a metal olive-shaped weight that slides 
on a guide, such as a string or wire and is used to dilate a stricture of the esophagus. This 
generic type of device includes esophageal or gastrointestinal bougies and the esophageal 
dilator (metal olive) 

21CFR876.5365 

 
 
 

Table 7.  Genotoxicity tests of contents of PET bottles after storage. 
Study Results Reference 
Ames test performed on water stored in PET bottles (500 – 
4000 ml/plate) for up to 6 months 

Not mutagenic to Salmonella (strains TA98, TA100) with or without 
metabolic activation. 

14 

Ames test performed on concentrated mineral water after 
storage in shaken PET bottles for 24 or 48 h at 40°C. 

Not mutagenic to Salmonella (strains TA98, TA100) with or without 
metabolic activation. The 48-h sample was toxic to the bacteria. 

8 

Ames test performed on mineral water stored in PET 
bottles1 in the dark and in sunlight for 1, 3, or 6 months. 
Glass bottles served as controls. 

The samples stored for 1 month (both dark and day light) were mutagenic 
to Salmonella (strain TA98) with metabolic activation.  At 3 and 6 
months, the samples were not mutagenic. 

8 

Salmonella (strains TA98, TA100) were incubated in PET 
bottles containing mineral water. Salmonella (strains TA98, 
TA100) were incubated in glass flasks containing mineral 
water that was stored in PET bottles for up to 6 months. 

Not mutagenic to Salmonella (strains TA98, TA100) with or without 
metabolic activation. 

8 

Salmonella (strains TA98, TA100) was inoculated into 
sterilized PET bottles. Glass flasks served as + controls; 
flasks with known mutagens added served as - controls 

Not mutagenic to Salmonella (strains TA98, TA100) with or without 
metabolic activation. 

8 

Distilled water (100%, 95%, 90%, 75%, 50%) stored in 
PET bottles at 10 d at 40°C and for 1 month at room 
temperature in sunlight was used as the water phase for 
preparation of Vogel-Bonner stock.  Stock was placed in 
glass flasks and inoculated with Salmonella.  Flasks were 
shaken for 24 h at 37°C.  The bacteria were then tested for 
reversion. 

Not mutagenic to Salmonella (strains TA98, TA100) with or without 
metabolic activation. 

8 

1 PET made from the polycondensation of dimethyl terephthalte and ethyleneglycol. 
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Figure 1.  Most common manufacturing method for PET. 
 
 
  

Distrubted for Comment Only -- Do Not Cite or Quote

 
CIR Panel Book Page 17



12 
 

Figure 2.  Idealized structures of the modified terephthalate polymer ingredients in this safety assessment.  These 
idealized structures are merely generalized, two-dimensional estimations of the true three-dimensional frameworks 
that comprise theses polymers.  Though monomer units are in some instances drawn sequentially, by necessity, this 
by no means implies that these are block-type polymers.  Instead, these structures are meant to represent only one 

example of the multitude of potentially produced connectivities found within these macromolecules. 
Adipic Acid/1,4‐Butanediol/ 
Terephthalate Copolymer 
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November 16, 2012 
 

MEMORANDUM 
 
 

To:   CIR Expert Panel and Liaisons 
 
From:  Lillian C. Becker, M.S. 

Scientific Analyst and Writer 
 
Subject:         Unpublished Data for the Draft Report for Modified Terephthalate 

Polymers as used in cosmetics 
 
 
The Personal Care Products Council submitted unpublished data for modified 
terephthalate polymers.  This data has been incorporated into the report. 
 
The data submitted include: 
 

1) Product/production data on polyethylene terephthalate (PET) glitter and an 
analysis of impurities and leachates. 
 

2) A product use study of two eye shadows containing PET (46.272%). 
 

3) A product use test of mascaras containing PET (4.2% and 4.8%; RIPT of an 
eyeliner containing PET (1.5%). 
 

4) Email from David Steinberg about his concern of eye injury due to PET glitter. 
 

5) Notes from an interview with Dr. Glasser about his experience with glitter and 
eye injuries.  
 

6) VCRP data. 
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From: David Steinberg [mailto:davidpreserve@comcast.net]  
Sent: Friday, August 24, 2012 10:51 AM 
To: Alan Andersen 
Subject: CIR-PET 
 
 
 
Dear Alan. 
  
I have been deeply concerned about the safety of PET in cosmetics since the industry started 
using PET glitter. This should be removed from the market as an unapproved color additive, but 
that is a different issue. 
  
However, that is not my concern. My issue is the PET is chopped up (using  a mechanical knife) 
to give glitter its jagged edges and allows the PET to adhere to the skin, hair, etc. If this gets in 
the eye, only a trained doctor should remove it as it will scratch the cornea causing permanent 
damage. I spoke to both Linda and Stan about this ages ago and suggested all products that 
contain glitter have this required warning. "If this gets into your eye, do not attempt to remove it 
yourself, seek medical attention immediately." 
  
Nothing happened! 
  
See you in September. 
  
David 
  
David C. Steinberg, FRAPS 
Steinberg & Associates, Inc. 
16 Mershon Lane 
Plainsboro, NJ 08536 
www.SteinbergConsult.com 
1-609-799-1575 
1-609-799-5271 (fax) 
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Notes from Interview with 
Dr. Stephen Glasser 

1050 17th Street, Suite 200 
Washington, DC  20036 

 
The eye lid has the thinnest skin of the body.  There are a high number of blood vessels and is extra 
sensitive. 
 
The cornea is the most sensitive part of the body. 
 
It is not possible to pass through the epithelium at 0.004 mm.  However, it can scratch the surface and 
open the wound up to secondary infection. 
 
Many of the problems are dermatitis to the eye lid and not in the eye.  The eye can clear out most 
particles with tears (from the edges of the lids) and blinking.  Blinking can also push particle onto or into 
the cornea. 
 
Many problems are due to make up not being removed before bed. 
 
Hairsprays with glitter were a problem.  Not due to spraying into the face but moving through the cloud 
after spraying. 
 
Not seeing many problems here in DC.  However, it is suspected that there are more incidents in areas 
where there are more younger adults or near the theatre districts. 
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2012 VCRP Data for 
Modified Terephthalate Polymers 

 
03B - Eyeliner POLYBUTYLENE TEREPHTHALATE 2
03C - Eye Shadow POLYBUTYLENE TEREPHTHALATE 1
04E - Other Fragrance Preparation POLYBUTYLENE TEREPHTHALATE 2
07E - Lipstick POLYBUTYLENE TEREPHTHALATE 1
07I - Other Makeup Preparations POLYBUTYLENE TEREPHTHALATE 3
08D - Nail Extenders POLYBUTYLENE TEREPHTHALATE 2
08E - Nail Polish and Enamel POLYBUTYLENE TEREPHTHALATE 10
12A - Cleansing POLYBUTYLENE TEREPHTHALATE 2
  23

 
 
 

07E - Lipstick POLYETHYLENE ISOTEREPHTHALATE 2 
 
 
 

02D - Other Bath Preparations POLYETHYLENE TEREPHTHALATE 1
03B - Eyeliner POLYETHYLENE TEREPHTHALATE 25
03C - Eye Shadow POLYETHYLENE TEREPHTHALATE 62
03F - Mascara POLYETHYLENE TEREPHTHALATE 8
03G - Other Eye Makeup Preparations POLYETHYLENE TEREPHTHALATE 3
04B - Perfumes POLYETHYLENE TEREPHTHALATE 1
04C - Powders (dusting and talcum, 
excluding aftershave talc) POLYETHYLENE TEREPHTHALATE 4
04E - Other Fragrance Preparation POLYETHYLENE TEREPHTHALATE 14
06E - Hair Color Sprays (aerosol) POLYETHYLENE TEREPHTHALATE 1
07A - Blushers (all types) POLYETHYLENE TEREPHTHALATE 4
07B - Face Powders POLYETHYLENE TEREPHTHALATE 3
07C - Foundations POLYETHYLENE TEREPHTHALATE 3
07D - Leg and Body Paints POLYETHYLENE TEREPHTHALATE 4
07E - Lipstick POLYETHYLENE TEREPHTHALATE 173
07G - Rouges POLYETHYLENE TEREPHTHALATE 2
07I - Other Makeup Preparations POLYETHYLENE TEREPHTHALATE 27
08D - Nail Extenders POLYETHYLENE TEREPHTHALATE 8
08E - Nail Polish and Enamel POLYETHYLENE TEREPHTHALATE 38
08G - Other Manicuring Preparations POLYETHYLENE TEREPHTHALATE 1
10A - Bath Soaps and Detergents POLYETHYLENE TEREPHTHALATE 1
12D - Body and Hand (exc shave) POLYETHYLENE TEREPHTHALATE 6
12F - Moisturizing POLYETHYLENE TEREPHTHALATE 6
12J - Other Skin Care Preps POLYETHYLENE TEREPHTHALATE 1
  396
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10A - Bath Soaps and Detergents POLYPROPYLENE TEREPHTHALATE 7
10E - Other Personal Cleanliness 
Products POLYPROPYLENE TEREPHTHALATE 1
11A - Aftershave Lotion POLYPROPYLENE TEREPHTHALATE 1
11F - Shaving Soap POLYPROPYLENE TEREPHTHALATE 1
12A - Cleansing POLYPROPYLENE TEREPHTHALATE 1
12C - Face and Neck (exc shave) POLYPROPYLENE TEREPHTHALATE 7
12D - Body and Hand (exc shave) POLYPROPYLENE TEREPHTHALATE 5
  23

 
 

No uses for:   
 Adipic Acid/1,4‐Butanediol/Terephthalate Copolymer,  

 Ethylene/Sodium Sulfoisophthalate/Terephthalate Copolymer, 

 Polypentaerythrityl Terephthalate, 

 Polypropylene Terephthalate 
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Persona I Ca re Products Council 

Memorandum 

TO: F. Alan Andersen, Ph.D. 

Committed to Solety, 
Quolity & Innovotion 

Director - COSMETIC INGREDIENT REVIEW (CIR) 

FROM: Halyna Breslawec, Ph.D. ~ 
Industry Liaison to the CIR Expert Panel 

DATE: October 17,2012 

SUBJECT: Comments on the Scientific Literature Review on Modified Terephthalate Polymers as 
Used in Cosmetics 

Key Issue 
Although there is a request for information to confirm that the PET used in cosmetics is analogous to 

PET used in medical devices, the report does not contain any information on the specifications 
of the PET used in medical devices. 

Additional Comments 
The Council is not aware of any suppliers for the following modified terephthalate polymers: 

Adipic Acidll,4-ButanediolfTerephthalate Copolymer 
Polypentaerythrityl Terephthalate 

p.l - In the Dictionary, Polyethylene/Polyethylene Terephthalate Laminated Powder, 
Polyethylene!Polypentaerythrityl Terephthalate Laminated Powder and Polymethyl 
MethacrylatelPolypentaerythrityl Terephthalate/StearatelPalmitate Laminated Powder have JPN 
after the name. This means that these are names for use exclusively in Japan. These 
ingredients should not be included in the report because they are Japanese labeling names. The 
paragraph concerning these ingredients in the Introduction should be deleted from the report. 

p.2 - Is there any information regarding impurities in PET medical devices? 
p.2 - In the Non-Cosmetic Use section, please provide the appropriate CFR citations for the food 

contact uses. EPA does not regulate phthalate contamination in food. The maximum 
contaminant level goal for diethylhexyl phthalate is for drinking water not food. 

p.2 - Please correct "surgcal surture" 
p.3 - In the description of surgical sutures (21CFR878.500), please indicate that the sutures can be 

provided uncoated or coated, dyed or undyed with appropriate approved colors. 
p.3 - As Polyethylene Terephthalate itself was not tested in the mutagenicity assay, the section heading 

should be changed to reflect the material actually tested (water stored in PET). 
p.3 - Please correct "keratoplasy" and "stich" 
p.3 - The Summary states that FDA has safety data on medical devices made from PET "including 

acute and long-term biocompatibility testing for cytotoxicity, irritation or intracutaneous 

1101 17th Street, N.W., Suite 3001 Washington, D.C. 20036-4702 1 202.331.1770 I 202.331.1969 (fax) I www.personalcarecouncil.org 
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reactivity, sensitization, systemic toxicity, implantation effects, and hemocompatibility." Has 
this data been requested from FDA? If these data are not going to be included in the report, it 
would at least be helpful to state how these data could be obtained. 

p.6, Table 3 - In the description of reference 12, please indicate that the PET bottles used were amber 
in color and provide some indication of the conditions, e.g., temperature, at which the Soxhlet 
extraction was completed. 

p.6, Table 3 - The description of reference 9 mentions "food contact grade PET". It would be helpful if 
the specifications for this grade of PET were described somewhere in the report. The sub-table 
with reference 9 is not clear. What is the meaning of "Polymer Content" [is this the amount of 
metal that is in the polymer)? The meaning of the units with the "food simulants" is not clear, 
perhaps the units really belong with the metals? Are the units mglkg with olive oil correct (the 
other units are flg/kg)? 

p.7, Table 3 in the study column, row 2, please correct: "was repeated with room temperature water and 
room temperature water" 

p.7-8, Table 4 - This table should be split into two different tables, one table on measurements of 
estrogenic activity and one table for studies in which leachates were measured. 

p.7, Table 4 - In the description of reference 23 (first row) it is not clear what is meant by "significant 
estrogenic activity". Did they include a positive control in this study? 

p.7, Table 4 - The description of reference 7 suggests bottles from different brands of water were 
tested, not the water itself. The results (row two) says "in any brand of water", which suggests 
the water itself was tested. Were different brands of water actually tested in this study, or just 
bottles from different brands of water? 

p.8, Table 4 - Di(2-ethylhexyl) adipate is not a phthalate. If measurement of other compounds is 
included in the table, the title of the table needs to be changed. 

p.8, Table 4 - Please revise the following: "Mineral water (still and carbonated) collected from a 
bottling plant was used to fill PET and glass bottles with mineral water." 

p.8, Table 4 - What phthalate compounds were measured in reference 17? It is not clear what "mean 
pool phthalate levels" represents. 

p.8, Table 4 - Acetaldehyde is not a phthalate compound. Therefore, reference 15 does not belong in 
this table or the title of the table needs to be changed. 

p.9, Table 6 - This table should also include information about the composition of polymers permitted 
for use in food contact materials and medical devices. 

2 
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