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Memorandum 

To:  CIR Expert Panel 

From:  Director, CIR 
 
Subject:  Salicylic Acid 
 
Date  28 May  2010 

 
Last year, CIR received a request to consider new information on the Salicylic Acid report from David Steinberg at 
Steinberg & Associates.  There hasn’t been space in the agenda to consider this until now. 
 
Mr. Steinberg has suggested that the caveat regarding formulation to “avoid skin irritation or, when increased sun 
sensitivity would be expected, directions for use should include the daily use of sun protection,” while correct for 
short-chain esters and salts, is not correct for long-chain esters.   
 
As a result of the CIR conclusion, he notes that Health Canada has limited use of Butyloctyl Salicylate in sunscreens 
to 5% and has prohibited use in other cosmetics.  
 
Mr. Steinberg will be available to present his concerns. 
 
If this safety assessment should be reopened based on this concern, then CIR would undertake an updated literature 
search and use those data, with the extensive data in the original report, to prepare a draft amended safety 
assessment for Panel review. 
 
The original 2003 safety assessment for salicylic acid and related ingredients is included in the Panel Book.   
 
 
 
 
 
 

CIR Panel Book Page 1



CIR Panel Book Page 2



CIR Panel Book Page 3



CIR Panel Book Page 4



CIR Panel Book Page 5



CIR Panel Book Page 6



CIR Panel Book Page 7



CIR Panel Book Page 8



CIR Panel Book Page 9



CIR Panel Book Page 10



CIR Panel Book Page 11



CIR Panel Book Page 12



CIR Panel Book Page 13



CIR Panel Book Page 14



CIR Panel Book Page 15



CIR Panel Book Page 16



CIR Panel Book Page 17



CIR Panel Book Page 18



CIR Panel Book Page 19



CIR Panel Book Page 20



CIR Panel Book Page 21



CIR Panel Book Page 22



CIR Panel Book Page 23



CIR Panel Book Page 24



CIR Panel Book Page 25



CIR Panel Book Page 26



CIR Panel Book Page 27



CIR Panel Book Page 28



CIR Panel Book Page 29



CIR Panel Book Page 30



CIR Panel Book Page 31



CIR Panel Book Page 32



CIR Panel Book Page 33



CIR Panel Book Page 34



CIR Panel Book Page 35



CIR Panel Book Page 36



CIR Panel Book Page 37



CIR Panel Book Page 38



CIR Panel Book Page 39



CIR Panel Book Page 40



CIR Panel Book Page 41



CIR Panel Book Page 42



CIR Panel Book Page 43



CIR Panel Book Page 44



CIR Panel Book Page 45



CIR Panel Book Page 46



CIR Panel Book Page 47



CIR Panel Book Page 48



CIR Panel Book Page 49



CIR Panel Book Page 50



CIR Panel Book Page 51



CIR Panel Book Page 52



CIR Panel Book Page 53



CIR Panel Book Page 54



CIR Panel Book Page 55



CIR Panel Book Page 56



CIR Panel Book Page 57



CIR Panel Book Page 58



CIR Panel Book Page 59



CIR Panel Book Page 60



CIR Panel Book Page 61



CIR Panel Book Page 62



CIR Panel Book Page 63



CIR Panel Book Page 64



CIR Panel Book Page 65



CIR Panel Book Page 66



CIR Panel Book Page 67



CIR Panel Book Page 68



CIR Panel Book Page 69



CIR Panel Book Page 70



CIR Panel Book Page 71



CIR Panel Book Page 72



CIR Panel Book Page 73



CIR Panel Book Page 74



CIR Panel Book Page 75



CIR Panel Book Page 76



CIR Panel Book Page 77



CIR Panel Book Page 78



CIR Panel Book Page 79



CIR Panel Book Page 80



CIR Panel Book Page 81



CIR Panel Book Page 82



CIR Panel Book Page 83



CIR Panel Book Page 84



CIR Panel Book Page 85



CIR Panel Book Page 86



CIR Panel Book Page 87



CIR Panel Book Page 88



CIR Panel Book Page 89



CIR Panel Book Page 90



CIR Panel Book Page 91



CIR Panel Book Page 92



CIR Panel Book Page 93



CIR Panel Book Page 94



CIR Panel Book Page 95



CIR Panel Book Page 96



CIR Panel Book Page 97



CIR Panel Book Page 98



CIR Panel Book Page 99



CIR Panel Book Page 100



CIR Panel Book Page 101



CIR Panel Book Page 102



CIR Panel Book Page 103



CIR Panel Book Page 104



CIR Panel Book Page 105



CIR Panel Book Page 106



CIR Panel Book Page 107



CIR Panel Book Page 108



CIR Panel Book Page 109



CIR Panel Book Page 110



CIR Panel Book Page 111



 

Memorandum 

To:  CIR Expert Panel 

From:  Director, CIR 
 
Subject:  New inhalation toxicity data on Benzyl Alcohol and Benzoic Acid 
 
Date  28 May  2010 

In 1998, the CIR Expert Panel completed its final safety assessment of Benzyl Alcohol, Benzoic Acid, and Sodium 
Benzoate, concluding that they are safe for use in cosmetics up to 5%, but that the data are insufficient to support the 
safety of these ingredients in which the primary route of exposure is inhalation.  Benzyl Alcohol also was safe for 
use in hair dyes at concentrations up to 10%.  The additional data needed were (1) inhalation toxicity data. 

The Personal Care Products Council has provided results of a 4-week inhalation toxicity study of aerosolized Benzyl 
Alcohol and Benzoic Acid in Sprague-Dawley rats.  No adverse findings with respect to any parameters were found 
in either treatment or control groups.  The report concluded that the no-observed-effect-level (NOEL) and no-
observed-adverse-effect level (NOAEL) were the same at 1,072 mg/m3 for benzyl alcohol and 12.6 mg/m3 for 
benzoic acid.  
 
In addition, a recent comet assay of benzyl alcohol and benzoic acid was published.   
 
Are these data a sufficient basis for the Expert Panel to undertake to amend the safety assessment of Benzyl 
Alcohol, Benzoic Acid, and Sodium Benzoate?  
 
If these data are sufficient and the Panel determines to reopen this safety assessment to amend the conclusion, then 
there is an opportunity to also consider that the available data support other simple salts of Benzoic Acid (in addition 
to Sodium Benzoate) such as Calcium Benzoate, Magnesium Benzoate, Potassium Benzoate, and Benzyl 
Benzoate.  The Council has provided use concentration data for these ingredients, and has updated the use 
concentration data for Benzyl Alcohol, Benzoic Acid, and Sodium Benzoate. 
 
So, there are two questions: 
 

1) Reopen to amend the conclusion?  If the answer is no, then no further action is needed. 
2) If yes, then should the four additional salts be added as CIR prepares an amended safety assessment?  

 
The original safety assessment, the first 50 or so pages of the new inhalation toxicity study, new use concentration 
data from PCPC survey (and the PCPC transmittal memo) are in the Panel Book.   
 
Additional Materials available online at http://www.cir-safety.org/jun10.shtml 

• Complete new unpublished inhalation toxicity study  
• New published comet assay study  
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WIL-703002 
The Personal Care Products Council 

Benzyl Alcohol and Benzoic Acid 

COMPLIANCE STATEMENT 

This study, designated WIL-703002, was conducted in compliance with the United States 

Environmental Protection Agency (EPA) Good Laboratory Practice Standards 

(40 CFR Part 792), 16 October 1989; the Organisation for Economic Cooperation and 

Development (OECD) Principles of Good Laboratory Practice [C(97) 186/Final], 
26 November 1997; the standard operating procedures of WIL Research Laboratories, 
LLC; and the protocol as approved by the Sponsor. 

The protocol was designed and the study was conducted in general accordance with the 
following guidelines: Organisation for Economic Cooperation and Development 

(OECD): Guidelines for Testing Chemicals, Section 4 12. 
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1.  SUMMARY

1.1.  OBJECTIVE

The objective of this study was to evaluate the potential toxic effects of aerosolized 

benzyl alcohol when administered to rats by nose-only inhalation on a 5-day per week 

basis for a period of 4 weeks (minimum of 20 exposures).  In addition to a control group 

exposed to filtered air and treatment groups exposed to 4 concentrations of benzyl 

alcohol, 2 additional groups were exposed to benzoic acid.  

1.2.  STUDY DESIGN

Aerosolized benzyl alcohol was administered via nose-only inhalation for 6 hours per day 

on a 5-day/week basis for a period of 4 weeks (a minimum of 20 exposures/animal) to 

4 groups (Groups 2-5) of Crl:CD(SD) rats.  Target exposure concentrations were 30, 100, 

300, and 1000 mg/m3 for Groups 2, 3, 4, and 5, respectively.  Aerosolized benzoic acid 

was administered via nose-only inhalation exposure on a 5-day/week basis for a period of 

4 weeks (a minimum of 20 exposures/animal) to 2 groups (Groups 6 and 7) of 

Crl:CD(SD) rats.  Target exposure concentrations were 2.5 and 12.5 mg/m3 for Groups 6 

and 7, respectively.  A concurrent control group (Group 1) was exposed to filtered air on 

a comparable regimen.  Each group consisted of 10 animals/sex.  All animals were 

euthanized on the day following the last exposure.  The first day and week of exposure 

were designated as study day 0 and study week 0, respectively.

All animals were observed twice daily for mortality and moribundity.  Clinical 

examinations were conducted prior to exposure, at the approximate mid-point of each 

exposure (beginning on study day 2; third exposure), 0 to 1 hour following exposure, and 

once daily on non-exposure days; detailed physical examinations were performed at least 

weekly.  Individual body weights and food consumption were recorded approximately 

weekly.  Ophthalmic examinations were conducted once during the pretest period (study 

week -2) and near the end of the exposure period (study week 3).  Blood samples for 

clinical pathology evaluations (hematology, coagulation, and serum chemistry) were 

collected from all animals at the scheduled necropsy (study week 3).  Complete 
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necropsies were conducted on all animals, and selected organs were weighed at the 

scheduled necropsy.  Selected tissues were examined microscopically from all surviving 

animals in the control (Group 1) and high dose benzyl alcohol and benzoic acid groups 

(Groups 5 and 7); gross lesions were examined from all animals in all groups.  

1.3.  RESULTS

With the exception of the low-concentration benzyl alcohol group (Group 2), which had a 

mean exposure atmosphere concentration of 136% of the target concentration, all 

exposure atmosphere mean concentrations were within 96.7% to 107.2% of the 

respective target concentrations.  There were no test substance-related mortalities, clinical 

or ophthalmic observations, or effects on body weights, food consumption, clinical 

pathology parameters, and organ weights.  There were no test substance-related

macroscopic or microscopic findings.

1.4.  CONCLUSIONS

Based on the results of this study, 6-hour nose-only inhalation exposure to benzyl alcohol 

at mean exposure concentrations of 41, 102, 290 and 1,072 mg/m3 or exposure to benzoic 

acid at target exposure concentrations of 2.5 and 12.6 mg/m3 for 4 weeks (minimum of 

20 exposures) was well-tolerated with no effects at any exposure level. The 

no-observed-effect-level (NOEL) and no-observed-adverse-effect level (NOAEL) were

considered to be 1,072 mg/m3 for benzyl alcohol and 12.6 mg/m3 for benzoic acid.
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2.  INTRODUCTION

The objective of this study was to evaluate the potential toxic effects of aerosolized 

benzyl alcohol when administered to rats by nose-only inhalation on a 5-day per week 

basis for a period of 4 weeks (minimum of 20 exposures).  In addition to a control group 

exposed to filtered air and treatment groups exposed to 4 concentrations of benzyl 

alcohol, 2 additional groups were exposed to benzoic acid.  

2.1.  GENERAL STUDY INFORMATION

This report presents the data from “A 4-Week Inhalation Toxicity Study of Aerosolized 

Benzyl Alcohol and Benzoic Acid in Sprague-Dawley Rats.”  Due to software spacing 

constraints, the study title appears as “4-Week Inhalation Study of Benzyl Alcohol & 

Benzoic Acid in Rats” on the report tables.  The first day and week of exposure were 

designated as study day 0 and study week 0, respectively.

The animals were euthanized and necropsied on the day following their last exposure 

(study day 26, 27, or 28).  Although study day 28 was technically the first day of study 

week 4, all necropsy days are referred to as study week 3 throughout the report text and 

tables.

The following computer protocols were used for data collection during the study:

Computer Protocol Type of Data Collected

WIL-703002M........................................ Main study data (males)
WIL-703002F......................................... Main study data (females)
WIL-703002P......................................... Pretest data (males)
WIL-703002Q ........................................ Pretest data (females)
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2.2.  KEY STUDY DATES

Date(s) Event(s)

31 March 2009........................................ Experimental starting date (animal receipt)
13 April 2009.......................................... Assignment to study groups
22 April 2009.......................................... Experimental start date (initiation of dose 

administration; study day 0)
18, 19, 20 May 2009............................... Scheduled necropsy (study week 3)
9 July 2009.............................................. Experimental termination (completion) date 

(last histopathological examination)

2.3.  PRINCIPAL INVESTIGATORS AND TEST SITES

Test Site and Principal 
Investigator for Microscopic 
Evaluation

John Boyce, DVM, PhD, DACVP, DACLAM
Senior Pathologist
Biotechnics, a WIL Research Laboratories 

LLC subsidiary
310 Millstone Drive
Hillsborough, NC 27278

  
 
 

                                             

 

 
 
 

Page 16 of 990

CIR Panel Book Page 157



WIL-703002 Benzyl Alcohol and Benzoic Acid
The Personal Care Products Council

3.  STUDY DESIGN

Acclimation/pretest period

Assignment of animals to study groups

10 animals/sex/group treated for a 
minimum of 20 exposures (6 hours per 

day, 5 days per week for 4 weeks)

Detailed physical examinations 
performed weekly; clinical observations 
recorded daily; body weights and food 
intake recorded approximately weekly

Clinical pathology evaluations 
conducted prior to necropsy

(study week 3)

Ophthalmic examinations performed 
prior to necropsy (study week 3)

Necropsies performed on all animals; 
selected organs weighed; selected tissues 

examined microscopically

  
 
 

                                             

 

 
 
 

Page 17 of 990

CIR Panel Book Page 158



WIL-703002 Benzyl Alcohol and Benzoic Acid
The Personal Care Products Council

4.  EXPERIMENTAL PROCEDURES - MATERIALS AND METHODS

4.1.  TEST SUBSTANCES AND VEHICLE

4.1.1.  TEST SUBSTANCE 1 IDENTIFICATION

Test substance 1, benzyl alcohol, was received from Emerald Kalama Chemical, LLC, 

Kalama, WA, as follows:

Identification
Physical

Description
Date of
Receipt

Benzyl Alcohol
Lot no. KABCN89307

Exp. date: 27 September 2010
CAS no. 100-51-6

[WIL log no. 8077A]

Clear colorless liquid 7 October 2008

Benzyl Alcohol
Lot no. KABCN94301
Exp. date: 1 April 2011

CAS no. 100-51-6
[WIL log no. 8077B]

Clear colorless liquid 17 April 2009

Documentation regarding the purity and stability of test substance 1 is on file with the 

Sponsor and WIL Research Laboratories, LLC.  Certificates of Analysis were provided 

by the Sponsor and are presented in Appendix B.  The purity was 99.9%.  Benzyl alcohol

was stored at room temperature and was considered stable under this condition.  Reserve 

samples were collected and stored in the Archives of WIL Research Laboratories, LLC.

4.1.2.  TEST SUBSTANCE 2 IDENTIFICATION

Test substance 2, benzoic acid, was received from Emerald Kalama Chemical, LLC, 

Kalama, WA, on 7 October 2008 as follows:
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Identification
Physical

Description

Benzoic Acid
Lot no. KABZT87212

Re-test date: 29 July 2009
CAS no. 65-85-0

[WIL log no. 8078A]

White flakes

Documentation regarding the purity and stability of test substance 2 is on file with the 

Sponsor and WIL Research Laboratories, LLC.  A Certificate of Analysis was provided 

by the Sponsor and is presented in Appendix B.  The purity was 99.6%.  Benzoic acid

was stored at room temperature and was considered stable under this condition.  A 

reserve sample was collected and stored in the Archives of WIL Research Laboratories, 

LLC.

4.1.3.  VEHICLE IDENTIFICATION

The vehicle used for exposure of the control group (Group 1) was filtered air.

4.2.  INHALATION EXPOSURE METHODS

Exposures were conducted using seven 7.9-L conventional nose-only exposure systems 

(designed and fabricated by WIL Research Laboratories, LLC) with synthetic rubber 

grommets in exposure ports to engage animal holding tubes.  One exposure system was 

dedicated for each group for the duration of the study.

The following table presents the exposure system used for each group:

Group Number: 1 2A 3A 4A 5A 6B 7B

Exposure System: 1 2 3 4 5 6 7

Target Exposure Concentration (mg/m3): 0 30 100 300 1000 2.5 12.5

A = Benzyl Alcohol
B = Benzoic Acid
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Air supplied to the nose-only systems was provided from a dry compressed air source.  

All test atmosphere exhaust passed through a Solberg filter prior to entering the facility 

exhaust system, which consisted of charcoal- and HEPA-filtration.

Animals were housed in normal animal colony rooms during non-exposure hours.  For 

the exposure each day, the animals were placed into nose-only exposure restraint tubes in 

the colony rooms, transported to the exposure room, placed on the nose-only system, 

exposed for the requisite duration, and returned to their home cages in the animal colony 

rooms.  Animals were held in restraint tubes for approximately 20-56 minutes prior to 

animal exposure.  Food and water were withheld during the animal exposures.  Exposure 

methods and conditions are presented in detail in Appendix C.

4.3.  TEST ATMOSPHERE GENERATION METHODS

For Exposure System 1, humidified and dilution air were added to the exposure system.  

Humidified air was added using a regulator and a rotameter-type flowmeter.  Dry 

compressed air passed through a muffler-type bubbler submerged in a 2-L Erlenmeyer 

flask filled with deionized water to produce humidified air.  Dilution air was added using 

a Coilhose Pneumatics regulator and a Gilmont rotameter-type flowmeter.  Exposure 

methods and conditions are detailed in Appendix C.  The following is a list of parameters 

used during animal exposures for the control exposure system:

Exposure System
Dilution Airflow 

Rate (LPM)
Humidified Airflow 

Rate (LPM)
Total Airflow 
Rate (LPM)

1 20.1 29.5 49.6

4.3.1.  BENZYL ALCOHOL

A vapor/aerosol atmosphere was generated using a system which operated as follows.  A 

syringe pump and appropriate size syringe were used to deliver test substance to an 

atomizer.  The atomizer was comprised of a no. 2850 fluid cap and a no. 64 air cap.  

Using a Coilhose Pneumatics regulator, compressed air was supplied to the air port of the 

atomizer at a known, constant pressure to effect the atomization of the test substance.  
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The resulting vapor/aerosol atmosphere passed through a liquid trap prior to entering the 

exposure system.  For Exposure Systems 2, 3, and 4, a siphon was placed in-line prior to 

the exposure system to reduce the concentration as needed.  The siphon was controlled 

using a rotameter-type flowmeter.  The approximate test substance delivery rates and 

syringe sizes are summarized in the following table:

Exposure 
System

Syringe Size 
(mL)

Test Substance 
Flow Rate (g/hour)

2 3 0.1 to 1.1

3 5 0.7 to 0.9

4 10 4.2

5 100 19 to 35

On 29 April 2009, the Exposure System 2 siphon rotameter-type flowmeter was replaced 

with a Dwyer rotameter-type flowmeter.  Dilution and humidified air was added to the 

atmosphere prior to entering the exposure system.  Dilution air was added using a 

Coilhose Pneumatics regulator and metered using a Gilmont rotameter-type flowmeter.  

Humidified air was added using a Coilhose Pneumatics regulator and metered using a 

Dwyer rotameter-type flowmeter.  Dry compressed air passed through a muffler-type 

bubbler submerged in a 2-L Erlenmeyer flask filled with DI water to produce humidified 

air.  On 30 April 2009, the siphon rotameter-type flowmeter for Exposure System 2 was 

moved after the humidified air.  Exposure methods and conditions are detailed in 

Appendix C.  The approximate airflows used for exposures are summarized in the 

following table:
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Exposure 
System

Siphon 
Airflow Rate 

(LPM)

Atomizer 
Airflow Rate 

(LPM)

Dilution 
Airflow Rate 

(LPM)

Humidified 
Airflow Rate 

(LPM)

Total 
Airflow Rate 

(LPM)

2 0 to 9 4 to 19 0.5 to 18 16 to 40 28 to 64

3 0 to 0.1 16 0 to 12 20 to 39 39 to 59

4 1 to 3 18 6 to 20 13 to 26 40 to 57

5 NA 19 8 to 36 0 to 21 37 to 60

NA = Not applicable 

4.3.2.  BENZOIC ACID

A dust aerosol atmosphere of the test substance was generated using a system which 

operated as follows:  The test substance was delivered using a Wright Dust Feeder 

(WDF) and controller, which fed test substance at a constant rate to a jet mill micronizer 

operating as a dispersion device.  The WDF was equipped with a 5-cm3 stainless steel 

cup.  Prior to packing the test substance into the WDF cups, the test substance was sieved 

using a no. 25 standard sieve.  The sieved test substance was packed in the cup using 

manual compression.  Using a Coilhose Pneumatics regulator, dry compressed air was 

supplied to the WDF to deliver test substance to the jet mill.  The WDF supply air did not 

add to the total airflow to the nose-only system.  Using a Coilhose Pneumatics regulator, 

dry compressed air was supplied to 2 Ashcroft gauges with needle valves to control the 

airflow to the micronizing and inlet ports of the jet mill where the test substance was 

milled to the desired particle size.  The resulting aerosol from the jet mill was delivered 

to the exposure system through ¾-inch ID anti-static tubing.  A 28.3-L settling chamber

was placed in-line between the jet mill and the exposure system to remove larger 

particles.  A tee was placed between the settling box and exposure system to provide 

humidified air to the exposure system.  Using a Coilhose Pneumatics regulator and a 

Dwyer rotameter-type flowmeter, dry compressed air passed through a muffler-type 

bubbler submerged in a 2-L Erlenmeyer flask filled with DI water to produce humidified 

air.  Exposure methods and conditions are detailed in Appendix C.  The following is a list 
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of approximate parameters used during animal exposures for the test substance exposure 

systems:

Jet Mill

Exposure 
System

Inlet 
Airflow 

Rate (LPM)

Micronizing 
Airflow Rate 

(LPM)

Humidified 
Airflow 

Rate (LPM)

Total 
Airflow Rate 

(LPM)

WDF 
Setting 

(Indicated)

WDF 
Airflow 

(PSI)

6 16.4 11.6 32.3 60.3 0.05-0.13 13

7 15.8 12.6 32.0 60.4 0.20-0.45 14

4.4.  EXPOSURE CONCENTRATIONS

4.4.1.  ACTUAL EXPOSURE CONCENTRATIONS - CONTROL AND BENZOIC 
ACID

Actual exposure concentrations were determined using standard gravimetric methods for 

the control and benzoic acid groups.  Samples were collected on pre-weighed, 

25-mm glass-fiber filters held in an open-faced filter holder positioned in the animal 

breathing zone of the nose-only exposure system.  Following sample collection, the filters 

were re-weighed and the concentration calculated as the filter weight difference divided 

by the sample volume.  Samples were collected at approximately 90-minute intervals for 

the test substance exposure systems and 1 sample was collected weekly for the control 

exposure system.  Exposure methods and conditions are detailed in Appendix C.  The 

following table summarizes the approximate sampling conditions:

Exposure 
System

Sample Flow Rate 
(L/minute)

Sample Time 
(minutes)

1 0.8 85

6 0.9 to 1.0 85

7 1.0 30 to 85

4.4.2.  ANALYZED EXPOSURE CONCENTRATIONS - BENZYL ALCOHOL

Concentrations of benzyl alcohol in the exposure systems were determined at 

approximately 90-minute intervals using a gas chromatograph (GC).  Additional samples 

were collected as needed.  Samples were collected from the approximate animal-
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breathing zone of the exposure system using a series of 2 impingers containing isopropyl 

alcohol (IPA) as a trapping liquid.  Test atmosphere samples were pulled through the 

impinger sampling train.  This sampling method was used to collect the test atmosphere 

vapor, as well as aerosol (if present).  Following sample collection, the liquid in 

the impingers was pooled, mixed using a laboratory vortex, and manually injected into a 

calibrated, validated GC.  Impinger samples for the presence of benzyl alcohol were not 

collected or analyzed for the control group.  Exposure of the control group in a separate 

room from the benzyl alcohol exposures eliminated the possibility of exposure of the 

control group to benzyl alcohol.  The following table lists the sampling parameters used 

during animal exposure.

Exposure 
System

IPA Volume In 
Each Impinger (mL)

Total IPA 
Volume (mL)

Sampling Time 
(Minutes)

2 10 20 10

3 10 20 10

4 10 20 10 to 20

5 20 40 5

4.4.3.  PARTICLE SIZE DETERMINATION

Aerosol particle size determinations were conducted for Exposure Systems 5, 6, and 

7 using a 7-stage cascade impactor.  Pre-weighed, 25-mm glass-fiber filters were used as 

the collection substrates. One sample was collected weekly at approximately 1.8 LPM 

for 2, 300, and 60 minutes for Exposure Systems 5, 6, and 7, respectively.  The filters 

were re-weighed and the particle size was calculated based on the impactor stage cut-offs.  

The aerosol size was expressed as the mass median aerodynamic diameter (MMAD) and 

the geometric standard deviation (GSD).  Exposure methods and conditions are detailed 

in Appendix C.  
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4.4.4.  REAL TIME MONITORING - BENZOIC ACID

The benzoic acid atmospheres were monitored in real-time using a HPM-1000 light 

scattering aerosol photometers.  The monitors were connected to an Omega RD6110 

Chart Recorder to provide a continuous display of concentration.  Real-time aerosol 

monitoring of the test atmosphere was intended to provide an index of exposure 

concentrations for system adjustments and was not used to define actual concentrations.  

Exposure methods and conditions are detailed in Appendix C.

4.5.  TEST SUBSTANCE CHARACTERIZATION FOR STABILITY AND PURITY

A sample of each test substance was collected prior to the initial use for animal exposures 

for analysis of concentration (time-zero value).  Following the final exposure, a sample of 

each test substance was collected from the container used for the final exposure for purity 

determination.  The end of use percent concentration was compared to the time zero 

(pre-use) value for determination of stability. All analyses were conducted by the 

Analytical Chemistry Department, WIL Research Laboratories, LLC using a validated 

high performance liquid chromatography method using ultraviolet absorbance detection.  

Details about the methodology and results of these analyses are presented in Appendix D, 

and the results are summarized in Section 6.2.

4.6.  TEST SYSTEM

Crl:CD(SD) rats from Charles River Laboratories, Inc., Raleigh, NC, were used as the 

test system for this study.  This species and strain of animal is generally recognized as 

appropriate for inhalation studies.  The Sprague Dawley rat was selected because it is a 

widely used strain for which significant historical control data are available.  The animals 

were approximately 9 weeks old at the initiation of dose administration.

4.7.  ORGANIZATION OF TEST GROUPS, EXPOSURE LEVELS AND 
TREATMENT REGIMEN

Filtered air (control group), benzyl alcohol or benzoic acid atmospheres were 

administered as 6-hour, nose-only inhalation exposures on a 5-day per week basis for a 
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period of 4 weeks (20-22 exposures for each animal) through the day prior to the 

scheduled necropsy.  The first day of exposure was defined as study day 0.

The following table presents the study group assignment:

Group 
Number

Test 
Substance

Target Concentration Level 
(mg/m3)

Number of Animals
Males Females

1 Filtered Air 0 10 10
2 Benzyl Alcohol 30 10 10
3 Benzyl Alcohol 100 10 10
4 Benzyl Alcohol 300 10 10
5 Benzyl Alcohol 1000 10 10
6 Benzoic Acid 2.5 10 10
7 Benzoic Acid 12.5 10 10

All benzyl alcohol and benzoic acid exposure concentrations were selected by the 

Sponsor based on known toxicity information.  For benzyl alcohol, a mixed aerosol and 

vapor exposure atmosphere may have been present.  Therefore, the exposure 

concentration was reported as total test substance (i.e., aerosol plus vapor).

The route of administration was inhalation exposure because this is a potential route of 

human exposure.  Nose-only exposure methods were used to reduce the potential for 

dermal exposure or oral exposure resulting from grooming. The number of animals 

selected for this study was the minimum needed to yield statistically valid and 

scientifically meaningful data and to meet the objectives of the study.

4.8.  ANIMAL RECEIPT AND ACCLIMATION/PRETEST PERIOD

Eighty-four male and 84 female Crl:CD(SD) rats were received in good health on 

31 March 2009, from Charles River Laboratories, Inc., Raleigh, NC.  The animals were 

approximately 41 days old at receipt.  Each animal was examined by a qualified 

technician on the day of receipt and weighed 3 days later.  Each animal was uniquely 

identified with a subcutaneous microchip (BMDS system) in the scapular area.  All 

animals were housed for a 22-day acclimation/pretest period.  During this period, each 
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animal was observed twice daily for mortality and changes in general appearance or 

behavior.

Pretest data collection began on 3 April 2009.  Individual body weights and food 

consumption were recorded and detailed physical examinations were performed 

periodically during the pretest period.  Ophthalmic examination data were also recorded 

for pretest animals prior to the initiation of exposure.  Pretest clinical observations are 

presented in Appendix E.

To screen animals for poor tolerance of restraint, and to limit potential effects on 

respiration of the novel environment/conditions of restraint, the animals were acclimated 

to restraint in nose-only exposure tubes by increasing the restraint time over the 

acclimation period.  On the first, second, third, fourth, and fifth days of restraint 

acclimation, the animals were acclimated for 1, 2, 3, 4, and 6 hours, respectively.  

Animals were then acclimated for 6 hours every other day until the initiation of exposure.  

Following the restraint period, each animal was observed for clinical signs of injury or 

stress.

4.9.  ANIMAL HOUSING

Upon arrival, all animals were housed individually in clean, stainless steel, wire-mesh 

cages suspended above cage-board.  Animals were maintained in accordance with the 

Guide for the Care and Use of Laboratory Animals (National Research Council, 1996).  

The animal facilities at WIL Research Laboratories, LLC are accredited by the 

Association for Assessment and Accreditation of Laboratory Animal Care International 

(AAALAC International).  Nylabones® were provided to all animals throughout the study 

(except during exposure or exposure acclimation periods) for environmental enrichment 

and to aid in maintaining the animals’ oral health, and were sanitized weekly.  

4.10.  DIET, DRINKING WATER AND MAINTENANCE

The basal diet used in this study, PMI Nutrition International, LLC, Certified Rodent 

LabDiet® 5002 (meal), is a certified feed with appropriate analyses performed by the 
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manufacturer and provided to WIL Research Laboratories, LLC.  Reverse 

osmosis-treated (on-site) drinking water, delivered by an automatic watering system, and 

the basal diet were provided ad libitum throughout the study, except during exposure or 

exposure acclimation periods, or any scheduled period of fasting.  Municipal water 

supplying the facility was analyzed for contaminants according to the standard operating 

procedures.  The results of the diet and water analyses are maintained at WIL Research 

Laboratories, LLC.  No contaminants were present in animal feed or water at 

concentrations sufficient to interfere with the objectives of this study.

4.11.  ENVIRONMENTAL CONDITIONS

All animals were housed throughout the acclimation period and during the study in 

environmentally controlled rooms.  The room temperature and humidity controls were set 

to maintain environmental conditions of 71  5F (22  3C) and 50  20% relative 

humidity.  Room temperature and relative humidity were controlled and monitored using 

the Metasys® DDC Electronic Environmental control system.  These data were recorded 

approximately hourly and are summarized in Appendix F.  Actual mean daily 

temperature ranged from 70.4F to 71.2F (21.3C to 21.8C) and mean daily relative 

humidity ranged from 37.0% to 52.0% during the study. Fluorescent lighting provided

illumination for a 12-hour light (0600 hours to 1800 hours)/12-hour dark photoperiod.  

Air handling units were set to provide a minimum of 10 fresh air changes per hour.  

4.12.  ASSIGNMENT OF ANIMALS TO TREATMENT GROUPS

On 13 April 2009 (9 days prior to the initiation of exposure), all available rats were 

weighed and examined in detail for physical abnormalities.  Based on the review of all 

appropriate pretest data, which were collected using the WIL Toxicology Data 

Management System (WTDMS™), animals judged suitable for assignment to the study 

were selected for use in a computerized randomization procedure.  A printout containing 

the animal numbers, corresponding body weights and individual group assignments was 

generated based on body weight stratification in a block design.  The animals were then 

arranged into groups according to the printout.  Individual body weights at randomization 
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were within  20% of the mean for each sex.  One Group 2 (30 mg/m3 benzyl alcohol) 

female was found dead in the restraint tube following the exposure conducted on study 

day 1 (second exposure).  This animal was replaced with a suitable remaining pretest 

group female prior to exposure on study day 2, and the replacement animal received 

20 total exposures.

Each group (Groups 1-7) consisted of 10 males and 10 females. Individual body weights 

ranged from 255 g to 352 g for males and from 182 g to 234 g for females at the initiation 

of exposure.
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5.  PARAMETERS EVALUATED

5.1.  SURVIVAL

All animals were observed twice daily for mortality and moribundity, once in the 

morning and once in the afternoon, except on the day of scheduled necropsy.  

5.2.  CLINICAL OBSERVATIONS

Clinical examinations were performed prior to exposure, at the approximate mid-point 

during the exposure period (beginning on study day 2; third exposure), 0 to 1 hour 

post-exposure (designated as 1 hour post-exposure for report presentation purposes), and 

once daily on non-exposure days.  The absence or presence of findings was recorded for 

individual animals at the scheduled intervals.  Detailed physical examinations were 

conducted on all animals at least once during the pretest period, at the time of 

randomization and group assignment, and weekly during the exposure phase (including 

prior to scheduled necropsy).

5.3.  BODY WEIGHTS

Individual body weights were recorded approximately weekly during the pretest period, 

at the time of randomization and group assignment, weekly throughout the study 

(including the first day of exposure), and a non-fasted body weight was collected on the 

day before the first scheduled day of necropsy.  Mean body weights and mean body 

weight changes were calculated for the corresponding intervals.  Final body weights 

(fasted) were recorded for all animals on the days of the scheduled necropsies.

5.4.  FOOD CONSUMPTION

Individual food consumption was recorded weekly beginning at least 1 week prior to 

exposure.  Food intake was calculated as g/animal/day for the corresponding body weight 

intervals.  When food consumption could not be measured for a given interval (due to 

spillage, weighing error, obvious erroneous value, etc.), the appropriate interval was 

footnoted as "NA" (Not Applicable) on the individual tables.
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5.5.  CLINICAL PATHOLOGY 

Blood samples for clinical pathology evaluations (hematology, coagulation, and serum 

chemistry) were collected from all animals on the days of the scheduled necropsies (study 

week 3).  The animals were fasted overnight prior to blood collection.  Blood was 

collected for hematology and serum chemistry evaluation via the retro-orbital sinus of 

animals anesthetized by inhalation of isoflurane.  Blood was collected for coagulation 

parameters at the time of euthanasia via the vena cava of animals anesthetized by 

inhalation of isoflurane.  Blood was collected into tubes containing potassium EDTA 

(hematology), sodium citrate (coagulation) or no anticoagulant (serum chemistry).  

Clinical pathology methods, procedures, and references are presented in Appendix G.  

Interpretation of the clinical pathology data was performed by John Boyce, DVM, PhD, 

DACVP, DACLAM (Appendix H).  The following parameters were evaluated:

5.5.1.  HEMATOLOGY AND COAGULATION

Total leukocyte count (White Cells)
Erythrocyte count (Red Cells)
Hemoglobin
Hematocrit
Mean corpuscular volume (MCV)
Mean corpuscular hemoglobin 

(MCH)
Mean corpuscular hemoglobin 

concentration (MCHC)
Platelet count (Platelet)
Prothrombin time (ProTime)
Activated partial thromboplastin time 

(APTT)
Reticulocyte count

Percent (Reticulocyte)
Absolute (Retic Absolute)

Red cell distribution width 
(Red CellWidth)

Hemoglobin distribution width 
(HGB Width)

Differential leukocyte count -
Percent and absolute
-Neutrophil
-Lymphocyte
-Monocyte
-Eosinophil
-Basophil
-Large unstained cell

Platelet estimatea

Red cell morphology 
(RBC Morphology)a

( ) - Designates tabular abbreviation
a   - Presented on individual tables if a manual differential was performed, and the 

manual data were accepted and reported instead of the automated differential 
data
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5.5.2.  SERUM CHEMISTRY

Albumin
Total protein
Globulin [by calculation]
Albumin/globulin ratio (A/G Ratio) 

[by calculation]
Total bilirubin (Total Bili)
Urea nitrogen
Creatinine
Alkaline phosphatase 

(AlkalinePhos’tse)
Alanine aminotransferase 

(Alanine Transfer)
Aspartate aminotransferase 

(AspartatTransfer)

Gamma glutamyltransferase 
(GlutamylTransfer)

Glucose
Total cholesterol (Cholesterol)
Calcium
Chloride
Phosphorus
Potassium
Sodium
Triglycerides (Triglyceride)
Sorbitol dehydrogenase 

(Sorbitol ‘Genase)a

( ) - Designates tabular abbreviation
a - Presented on special chemistry tables

5.6.  OPHTHALMIC EXAMINATIONS

Ocular examinations were conducted on all animals during pretest (9 April 2009; study 

week -2) and prior to the scheduled necropsy (16 May 2009; study week 3).  All ocular 

examinations were conducted using an indirect ophthalmoscope and slit lamp 

biomicroscope preceded by pupillary dilation with an appropriate mydriatic agent.  

Pretest examinations were performed by David A. Wilkie, DVM, MS, DACVO, and 

study week 3 examinations were performed by Brian C. Gilger, DVM, MS, DACVO 

(Appendix I).

5.7.  ANATOMIC PATHOLOGY

5.7.1.  MACROSCOPIC EXAMINATION

A complete necropsy was conducted on all animals.  Animals were euthanized by 

isoflurane inhalation and exsanguination. The necropsies included an examination of the 

external surface, all orifices, and the cranial, thoracic, abdominal, and pelvic cavities, 

including viscera.  Clinical findings that were confirmed macroscopically were 

designated CEO (correlates with externally observed) on the individual macroscopic data 
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tables.  The following tissues and organs were collected and placed in 

10% neutral-buffered formalin (except as noted):

Adrenals (2)
Aorta
Bone with marrow

Femur with joint
Sternum

Bone marrow smear (from femur) a
Brain

Cerebrum (2 levels)
Cerebellum with pons/medulla

Cervix
Epididymides (2) b
Eyes with optic nerves (2) c

Exorbital lacrimal glands (2)
Gastrointestinal tract

Esophagus
Stomach
Duodenum
Jejunum
Ileum
Cecum
Colon
Rectum

Harderian glands (2)
Heart 
Kidneys (2)
Larynx
Liver (sections of 2 lobes)
Lungs (including bronchi, fixed by 

constant pressure inflation with 
fixative)

Lymph nodes
Axillary (2)
Mediastinal and bronchial (if visible)
Mesenteric and mandibular 

Mammary gland (females only) d
Nasal cavity with turbinates e
Ovaries (2) with oviducts f
Pancreas
Peripheral nerve (sciatic)
Peyer’s patches
Pharynx
Pituitary
Prostate
Salivary glands [mandibular (2)]
Seminal vesicles (2)
Skeletal muscle (rectus femoris)
Skin 
Spinal cord (cervical, thoracic, lumbar)
Spleen
Testes (2) b

Thymus
Thyroid gland with parathyroids (2) f

Trachea
Urinary bladder
Uterus 
Vagina
All gross lesions

a - Not placed in formalin; not examined.
b - Fixed in Bouin’s solution
c - Fixed in Davidson’s solution
d - A corresponding section of skin was collected from the same anatomic area for 

males.
e - Following collection of the appropriate protocol-specified tissues, the entire head was 

removed and preserved.  Following decalcification, 6 cross-sections of the nasal 
cavities were prepared for microscopic examination in accordance with the method 
described by Morgan (1991).

f - Examined if in plane of section and in all cases when a gross lesion of the organ was 
present.
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5.7.2.  ORGAN WEIGHTS

The following organs were weighed from all animals at the scheduled necropsy:

Adrenals
Brain
Epididymides 
Heart
Kidneys
Liver

Lungs (prior to inflation with fixative)
Ovaries and oviducts
Spleen
Testes
Thymus
Uterus with cervix

Paired organs were weighed together.  Organ-to-final-body-weight and organ-to-brain-

weight ratios were calculated.

5.7.3.  SLIDE PREPARATION AND MICROSCOPIC EXAMINATION

After fixation, protocol-specified tissues were trimmed according to standard operating 

procedures and the protocol.  Trimmed tissues were processed into paraffin blocks, 

sectioned at 4 to 8 microns, mounted on glass microscope slides, and stained with 

hematoxylin and eosin.

Microscopic examination was performed on all tissues listed in Section 5.7.1. from all 

animals in the control, 1000 mg/m3 benzyl alcohol, and 12.5 mg/m3 benzoic acid groups 

(Groups 1, 5, and 7, respectively) at the scheduled necropsy.  Gross lesions were 

examined from all animals.  Missing tissues were identified as not found at necropsy, lost 

at necropsy, lost during processing or other designations as appropriate. Tissues may 

appear on the report tables as not examined due to the tissue not being in the plane of 

section, not present at trimming, etc.  Microscopic examination was performed by John 

Boyce, DVM, PhD, DACVP, DACLAM, WIL Research Laboratories, LLC 

(Appendix H).

5.8.  STATISTICAL METHODS

All statistical tests were performed using appropriate computing devices or programs.  

Analyses were conducted using two-tailed tests (except as noted otherwise) for minimum 

significance levels of 1% and 5%, comparing each test substance-treated group to the 
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control group by sex.  Each mean was presented with the standard deviation (S.D.), 

standard error (S.E.) and the number of animals (N) used to calculate the mean.  

Statistical analyses were not conducted if the number of animals was 2 or less.  Due to 

the different rounding conventions inherent in the types of software used, the means and 

standard deviations on the summary and individual tables may differ by ±1 in the last 

significant figure.  

Body weights, body weight changes, food consumption, clinical pathology values (except 

gamma glutamyltransferase), and organ weight data were subjected to a parametric 

one-way analysis of variance (ANOVA) (Snedecor and Cochran, 1980) to determine 

intergroup differences.  If the ANOVA revealed statistically significant (p<0.05) 

intergroup variance, Dunnett's test (Dunnett, 1964) was used to compare the test 

substance-treated groups to the control group.  Gamma glutamyltransferase values under 

range were assigned a value of 0.1 (half the lower limit of quantitation) for statistical 

analysis and reporting.  Gamma glutamyltransferase data were subjected to the 

Kruskal-Wallis nonparametric ANOVA test (Kruskal and Wallis, 1952) to determine 

intergroup differences.  If the ANOVA revealed significance (p<0.05), Dunn’s test 

(Dunn, 1964) was used to compare the test substance-treated groups to the control group.

5.9.  DATA RETENTION

The Sponsor has title to all documentation records, raw data, specimens, slides or other 

work product generated during the performance of the study.  All work product generated 

by WIL Research Laboratories, LLC, including raw paper data and specimens, are 

retained in the Archives at WIL Research Laboratories, LLC, as specified in the study 

protocol.  Data generated by the Sponsor, will be archived by the Sponsor or the 

Sponsor's designee.

Reserve samples of the test substances, pertinent electronic storage media, and the 

original final report are retained in the Archives at WIL Research Laboratories, LLC, in 

compliance with regulatory requirements.
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6.  RESULTS

6.1.  CHARACTERIZATION OF EXPOSURE ATMOSPHERES

Analyses of Exposure Concentrations:  Appendix C

6.1.1.  NOMINAL EXPOSURE CONCENTRATIONS

The following table summarizes the overall mean nominal concentrations for each test 

substance exposure system:

Exposure System: 2A 3A 4A 5A 6B 7B

Mean Concentration (mg/m3): 94 288 1284 8293 31 145

Standard Deviation: 44.4 75.5 148.1 1290.7 4.9 31.0

N: 22 22 22 22 22 22
A= Benzyl Alcohol, B= Benzoic Acid

Nominal exposure concentrations were calculated by determining the pre-exposure and 

post-exposure mass of the test substance for a given exposure, and dividing the difference 

by the total airflow rate through the exposure system.  A significant portion of the 

generated test substance was removed using siphons or liquid traps for the benzyl alcohol 

groups, and using settling chambers for the benzoic acid groups, prior to the atmosphere 

reaching the animal exposure chambers.  Because a portion of the atmospheres were 

removed prior to the animal exposure chambers, high mean nominal concentrations were 

observed compared with the actual measured exposure concentrations.  For reporting 

purposes, the actual measured concentrations at the chamber, as described in 

Section 6.1.2. are considered to be the test substance concentrations to which the test 

system was exposed.
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6.1.2.  EXPOSURE CONCENTRATIONS

The following table summarizes the overall mean exposure concentrations for each 

exposure system:

Exposure System: 1 2A 3A 4A 5A 6B 7B

Target Concentration (mg/m3): 0 30 100 300 1000 2.5 12.5

Actual Concentration (mg/m3): 0 41 102 290 1072 2.5 12.6

Percent Difference from Target (%): 0 37 2.0 -3.3 7.2 0.0 0.8

Standard Deviation (mg/m3): 0.0 12.9 16.4 24.6 163.0 0.13 0.91

Concentration (ppm) NA 9.6 23.8 67.4 248.8 NA NA

Standard Deviation (ppm): NA 3.00 3.81 5.72 37.86 NA NA

N: 4 22 22 22 22 22 22
A= Benzyl Alcohol, B= Benzoic Acid

6.1.3.  PARTICLE SIZE DETERMINATION

Aerosol particle size was determined for the 1000 mg/m3 benzyl alcohol exposure 

system (5) and both benzoic acid exposure systems (6 and 7).  The aerosol particle size 

was not determined for the control group (filtered air) or for the 30, 100, or 300 mg/m3

benzyl alcohol exposure systems.  In a previous method development and validation 

study (Kirkpatrick, Draft) it was determined that benzyl alcohol atmospheres at 

concentrations less than 100 mg/m3 did not contain aerosol particles.  Additionally, due 

to the volatility of benzyl alcohol, and the sampling time required to obtain a measurable 

amount of test substance on impactor substrates, it was not possible to accurately assess 

the particle size of the 300 mg/m3 benzyl alcohol exposure atmosphere, although it was 

determined previously that aerosol particles were present at this concentration 

(Kirkpatrick, Draft).  It is not anticipated that the MMAD of aerosol particles in the 

300 mg/m3 benzyl alcohol exposure atmosphere would have exceeded that observed for 

the 1000 mg/m3 benzyl alcohol exposure atmosphere.  The following table summarizes 

the overall mean aerosol particle size for Exposure Systems 5, 6, and 7:
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Exposure System: 5A 6B 7B

Mean MMAD (Microns): 3.3 2.1 2.5

Mean GSD: 2.39 3.66 3.03

N: 4 4 4
A= Benzyl Alcohol, B= Benzoic Acid

6.2.  ANALYTICAL CHEMISTRY

Test Substance Purity And Stability Report:  Appendix D

Benzyl alcohol and benzoic acid samples were collected and analyzed prior to use for 

animal exposures (101% pure and 99.8% pure, respectively) and after use for animal 

exposures 42 days later (99.5% pure and 101% pure, respectively).  Comparison of these 

purity data indicated that the test substances were stable for the duration of use on the 

study.

Observed purity values greater than 100% are accounted for by acceptable variability in 

the analytical method used to assess test substance purity.

6.3.  SURVIVAL

Summary Data:  Table 1, Table 2, Table 3, Table 4

Individual Data:  Table A1, Table A2, Table A3, Table A4

There were no test substance-related deaths.  One Group 2 female (no. 8307; 30 mg/m3

benzyl alcohol) was found dead in the restraint tube following the exposure conducted on 

study day 1 (second exposure).  Based on the lack of clinical signs of toxicity in any test 

substance-treated group, this death was considered related to poor tolerance to restraint 

and was not considered test substance-related.  

All other animals survived to the scheduled necropsy.
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6.4.  CLINICAL OBSERVATIONS

Summary Data:  Table 3, Table 4, Table 5, Table 6, Table 7, Table 8, Table 9, Table 10,

                            Table 11, Table 12

Individual Data:  Table A3, Table A4, Table A5, Table A6, Table A7, Table A8, 

                            Table A9, Table A10, Table A11, Table A12

There were no test substance-related clinical observations.  All clinical findings in the test

substance-treated groups were noted with similar incidence in the control group, were 

limited to one or two animals, were not noted in an exposure concentration-related 

manner, and/or were common findings for laboratory rats of this age and strain.

6.5.  BODY WEIGHTS

Summary Data:  Table 13, Table 14, Table 15, Table 16, Table 17, Table 18; 

                           Figure 1, Figure 2

Individual Data:  Table A13, Table A14, Table A15, Table A16, Table A17, Table A18

Body weights were unaffected by test substance administration.  There were no 

statistically significant differences when the control and test substance-treated groups 

were compared.

6.6.  FOOD CONSUMPTION

Summary Data:  Table 19, Table 20

Individual Data:  Table A19, Table A20

Food consumption was unaffected by test substance administration.  There were no 

statistically significant differences when the control and test substance-treated groups 

were compared.
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6.7.  CLINICAL PATHOLOGY

6.7.1.  HEMATOLOGY AND COAGULATION

Summary Data:  Table 21, Table 22

Individual Data:  Table A21, Table A22

Pathology Report:  Appendix H

Hematology parameters were unaffected by test substance administration.  There were no 

statistically significant differences when the control and test substance-treated groups 

were compared, and all group mean values were within the WIL historical control 

reference ranges (version 2.8).

6.7.2.  SERUM CHEMISTRY

Summary Data:  Table 23, Table 24, Table 25, Table 26

Individual Data:  Table A23, Table A24, Table A25, Table A26

Pathology Report:  Appendix H

Serum chemistry parameters were unaffected by test substance administration.  There 

were no statistically significant differences when the control and test substance-treated 

groups were compared, and all group mean values were within the WIL historical control 

reference ranges (version 2.8).

6.8.  OPHTHALMIC EXAMINATIONS

Summary Data:  Table 27, Table 28, Table 29, Table 30

Individual Data:  Table A27, Table A28, Table A29, Table A30

Ophthalmic Examination Report:  Appendix I

No ophthalmic lesions indicative of toxicity were observed in any of the test 

substance-treated groups.  All findings observed were typical in prevalence and 

appearance for laboratory rats of this age and strain.
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6.9.  ANATOMIC PATHOLOGY

6.9.1.  MACROSCOPIC EXAMINATION

Summary Data:  Table 31, Table 32

Individual Data:  Table A31, Table A32

Pathology Report:  Appendix H

There were no test substance-related macroscopic findings at the scheduled necropsy.  

All macroscopic findings noted were considered to be spontaneous and/or incidental in 

nature and unrelated to test substance administration.

6.9.2.  ORGAN WEIGHTS

Summary Data:  Table 33, Table 34

Individual Data:  Table A33, Table A34, Table A35, Table A36, Table A37, Table A38

Pathology Report:  Appendix H

There were no statistically significant test substance-related alterations in final body 

weight or organ weights.  However, non-statistically significant lower mean final body 

weights in the males exposed to either 300 or 1000 mg/m3 benzyl alcohol resulted in 

nonadverse, statistically significant, higher mean epididymide weights relative to final 

body weights but not relative to brain weights.  All group mean values were within the 

WIL historical control reference range (means ± 2 standard deviations; version 2.8).

6.9.3.  MICROSCOPIC EXAMINATION

Summary Data:  Table 35, Table 36

Individual Data:  Table A31, Table A32

Pathology Report:  Appendix H

There were no test substance-related microscopic findings.  All findings observed were 

consistent with normal background lesions in clinically normal rats of the age and strain

used on this study and were considered spontaneous and/or incidental in nature and 

unrelated to test substance administration.
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7.  CONCLUSIONS

Based on the results of this study, 6-hour nose-only inhalation exposure to benzyl alcohol 

at mean exposure concentrations of 41, 102, 290 and 1,072 mg/m3 or exposure to benzoic 

acid at target exposure concentrations of 2.5 and 12.6 mg/m3 for 4 weeks (minimum of 

20 exposures) was well-tolerated with no effects at any exposure level.  The 

no-observed-effect-level (NOEL) and no-observed-adverse-effect level (NOAEL) were 

considered to be 1,072 mg/m3 for benzyl alcohol and 12.6 mg/m3 for benzoic acid.
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9.  QUALITY ASSURANCE UNIT STATEMENT

9.1.  PHASES INSPECTED

Date(s) of
Inspection(s) Phase Inspected

Date(s) 
Findings
Reported to
Study Director

Date(s) 
Findings
Reported to
Management Auditor(s)

22-Apr-2009 Test Article Exposure 22-Apr-2009 19-May-2009 S.Power

07-May-2009 Post-Dose Observations 08-May-2009 23-Jun-2009 R.Rohr

18-May-2009 Blood Collection and Analysis 18-May-2009 23-Jun-2009 J.Dieterly

18-May-2009 Necropsy 18-May-2009 23-Jun-2009 J.Dieterly

28-May-2009 Trimming of Tissues 28-May-2009 23-Jun-2009 R.Rohr

10-Jul-2009, 
14-Jul-2009 Study Records (A-1) 14-Jul-2009 20-Aug-2009 C.Heifner

22-Jul-2009, 
23-Jul-2009 Study Records (I-1) 24-Jul-2009 20-Aug-2009 S.Power

23-Jul-2009 Study Records (I-2) 24-Jul-2009 20-Aug-2009 S.Power

24-Jul-2009 Study Records (I-3) 24-Jul-2009 20-Aug-2009 S.Power

24-Jul-2009, 
27-Jul-2009 Study Records (C-1) 27-Jul-2009 20-Aug-2009 S.Power

27-Jul-2009 Study Records (N-1) 27-Jul-2009 20-Aug-2009 S.Power

27-Jul-2009 Study Records (N-2) 27-Jul-2009 20-Aug-2009 S.Power

27-Jul-2009, 
28-Jul-2009

Study Records (H-1) 28-Jul-2009 20-Aug-2009 S.Power

28-Jul-2009 Study Records (P-1) 28-Jul-2009 20-Aug-2009 S.Power

28-Jul-2009, 
29-Jul-2009 Study Records (Ex-1) 05-Aug-2009 23-Sep-2009 S.Power

29-Jul-2009, 
30-Jul-2009, 
03-Aug-2009, 
04-Aug-2009 Study Records (Ex-2) 05-Aug-2009 23-Sep-2009 S.Power

31-Jul-2009, 
03-Aug-2009, 
04-Aug-2009 Study Records (Ex-3) 05-Aug-2009 23-Sep-2009 S.Power
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Date(s) of
Inspection(s) Phase Inspected

Date(s) 
Findings
Reported to
Study Director

Date(s) 
Findings
Reported to
Management Auditor(s)

05-Aug-2009 Draft Report (Pathology 
Appendix) 06-Aug-2009 23-Sep-2009 S.Power

06-Aug-2009 Draft Report (Inhalation 
Appendix) 06-Aug-2009 23-Sep-2009 S.Power

06-Aug-2009, 
07-Aug-2009, 
10-Aug-2009 Draft Report (without 

Inhalation and Pathology 
Appendices) 10-Aug-2009 23-Sep-2009 S.Power

10-Aug-2009 Study Records (Ex-3, 
Supplemental) 10-Aug-2009 23-Sep-2009 S.Power

18-Aug-2009, 
19-Aug-2009 Draft Report (Analytical 

Chemistry) 19-Aug-2009 23-Sep-2009 C.Heifner

This study was inspected in accordance with the U.S. EPA Good Laboratory Practice 

Standards (40 CFR Part 792), the OECD Principles of Good Laboratory Practice, the 

standard operating procedures of WIL Research Laboratories, LLC, and the Sponsor's 

protocol and protocol amendments, with the following exception.  The data located in 

Appendix B (Certificates Of Analysis) were the responsibility of the Sponsor.  Quality 

Assurance findings, derived from the inspections during the conduct of the study and 

from the inspections of the raw data and draft report, are documented and have been 

reported to the study director.  Review of the protocol and protocol amendments (if 

applicable) as well as a yearly internal facility inspection are conducted by the WIL 

Quality Assurance Unit.  A status report is submitted to management monthly.

This report accurately reflects the data generated during the study.  The methods and 

procedures used in the study were those specified in the protocol, its amendments, and 

the standard operating procedures of WIL Research Laboratories, LLC.
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The raw data, the retention samples, and the final report will be stored in the Archives at 

WIL Research Laboratories, LLC, or another location specified by the Sponsor.
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9.2. APPROVAL 
This study was inspected according to the criteria discussed in Section 9.1. 

Report Audited By: 

ffi&& 
: Carrie A. Heifner, BA 

Associate Compliance Specialist 

Steven P. Power 
Compliance Specialist 

Report Released By: 

@A- Heather L. Johnson, BS, RQAP-GLP 
Manager, Quality Assurance 
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11.  DEVIATIONS FROM THE PROTOCOL

This study was conducted in accordance with the protocol and protocol amendments, 

except for the following.

 Protocol Section 2.5 states that the consulting ophthalmologist will be 
David A. Wilkie, DVM, MS, DACVO.  Due to a scheduling conflict, the 
end-of-study ophthalmic examinations were conducted by Brian C. Gilger, DVM, 
MS, DACVO.

 Protocol Section 7.1 states that animals will be acclimated to restraint in nose-only 
exposure restraint tubes for 6 hours on the fifth day of restraint acclimation.  Females 
were kept in the restraints for up to 6 minutes outside the allowable time range on the 
fifth day of acclimation.

 Protocol Sections 7.4.1 and 7.4.3 state that animals will be submitted for necropsy 
on the day following the twentieth exposure.  Due to a 3-day stagger start in the 
necropsy schedule, some animals were euthanized on the days following the 
twenty-first or twenty-second exposures.

 Protocol Section 7.5 states that animal exposure airflow rate, temperature, and 
humidity for all benzyl alcohol exposure systems will be documented at 
approximately 60-minute intervals.  On 30 April 2009, the above-mentioned 
parameters were not documented between 2 hours, 30 minutes and 4 hours, 
30 minutes into exposure.

 Protocol Section 7.5 states that for each day’s exposure, animals will be held in 
restraint tubes for a minimum of 25-30 minutes prior to the initiation of exposure.  On 
22 May 2009, animals in the benzyl alcohol-treated groups were acclimated for only 
20 minutes prior to the initiation of exposure.

 Protocol Section 7.5 states that the average relative humidity of the exposure 
atmosphere will be 30% to 70%.  For Exposure Systems 2 and 3, relative humidities 
were as low as 28% and 23%, respectively.  For Exposure System 5, the relative 
humidity was as high as 91%.

 Protocol Section 7.7.2 states that impinger samples will be collected with the 
impinger placed in an ice bath.  During method development, it was determined that 
there was no significant benefit to sampling on ice.

 Protocol Section 7.7.2 states that samples for the test substance exposure systems 
will be collected at approximately 90-minute intervals.  For the benzyl alcohol 
exposure systems, additional samples were collected between the scheduled samples 
as needed and ranged from a minimum of 57 minutes to a maximum of 136 minutes.
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 Protocol Section 7.7.3 states that aerosol particle size determination will be 
conducted once per week for all benzyl alcohol groups.  Particle size was only 
determined for the 1000 mg/m3 exposure atmosphere.  During a previous method 
development and validation study (Kirkpatrick, Draft), a calibrated HPM-1000 was 
used as an aerosol monitoring device and detected no aerosol in the 30 or 100 mg/m3

exposure atmospheres.  Aerosol particles were detected in the 300 mg/m3 exposure 
system at a concentration of ≤ 79 mg/m3.  Due to the volatility of benzyl alcohol, and 
the sampling time required to obtain a measureable amount of test substance on the 
impactor substrates, it was not possible to measure the particle size of the 300 mg/m3

benzyl alcohol exposure atmosphere.

 Protocol Section 8.3 states that a clinical observation will be conducted prior to 
exposure and 0 to 1 hour following exposure.  The following animals did not receive 
an observation at the appropriate interval:

Animal 
Number Sex Group Study Day

Clinical Observation 
Not Received

8303 Female 3 1 Prior to exposure
8232 Male 5 3 Prior to exposure
8279 Female 7 3 Prior to exposure
8301 Female 6 4 Prior to exposure
8249 Male 5 4 0 to 1 hour post-exposure
8282 Female 4 9 0 to 1 hour post-exposure
8246 Male 3 16 0 to 1 hour post-exposure

 Protocol Section 8.11.2 states that lungs will be weighed.  At the time of necropsy on 
18 May 2009, the lung weight for female no. 8292 (Group 5) was not recorded.

 Protocol Section 8.11.3 states that microscopic examination will be performed on 
tissues for all animals that die spontaneously.  Female no. 8307 (Group 2) was 
replaced on study day 1 after an apparent accidental death.  The tissues for this animal 
were not processed to slide or examined microscopically.  Necropsy data will be 
maintained in the study records, but not presented in the final report.

These deviations did not negatively impact the quality or integrity of the data nor the 

outcome of the study.
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Concentration of Use
Benzyl Alcohol, Benzoic Acid, Sodium Benzoate, Calcium Benzoate*, Magnesium Benzoate*, Potassium Benzoate*, Benzyl

Benzoate9[

Ingredient Product Category Concentration of Use

Benzyl Alcohol Baby shampoos 0.3%

Benzyl Alcohol Baby lotions, oils, powders and creams 0.3%

Benzyl Alcohol Other baby products 0.004%

Benzyl Alcohol Bath oils, tablets and salts 0.009-0.9%

Benzyl Alcohol Bubble baths 0.00 1-0.3%

Benzyl Alcohol Eyebrow pencil 0.00002-0.2%

Benzyl Alcohol Eyeliner 0.000008-0.8%

Benzyl Alcohol Eye shadow 0.00003-0.4%

Benzyl Alcohol Eye lotion 0.3-0.6%

Benzyl Alcohol Eye makeup remover 0.000009-0.5%

Benzyl Alcohol Mascara 0.00003-0.7%

Benzyl Alcohol Colognes and toilet waters 0.4-2%

Benzyl Alcohol Perfumes 0.04-3%

Benzyl Alcohol Powders (dusting and talcum) 0.04-0.05%

Benzyl Alcohol Sachets 2%

Benzyl Alcohol Other fragrance preparations 0.02-0.9%

Benzyl Alcohol Hair conditioners 0.002-1%

Benzyl Alcohol Hair sprays (aerosol fixatives) 0.0003%

Benzyl Alcohol Permanent waves 0.0002%

Benzyl Alcohol Rinses (noncoloring) 3%

Benzyl Alcohol Shampoos (noncoloring) 0.006-1%

Benzyl Alcohol Tonics, dressings and other hair grooming aids 0.0008-1%

Benzyl Alcohol Other hair preparations (noncoloring) 0.005-2%

Benzyl Alcohol Hair dyes and colors (all types requiring caution statement and patch 2-10%
testing)

Benzyl Alcohol Hair tints 0.0004%

Benzyl Alcohol Hair bleaches 0.00007-4%

Benzyl Alcohol Other hair coloring preparations 10%

Benzyl Alcohol Blushers (all types) 0.00005-0.0005%
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Benzyl Alcohol Face powders 0.0001-002%

Benzyl Alcohol Foundations 0.0006-1%

Benzyl Alcohol Leg and body paints 0,05-0.4%

Benzyl Alcohol Lipstick 0.02-0.9%

Benzyl Alcohol Makeup bases 0.0002%

Benzyl Alcohol Other makeup preparations 0.00002%

Benzyl Alcohol Basecoats and undercoats (manicuring preparations) 0.00002%

Benzyl Alcohol Cuticle softeners 0.2%

Benzyl Alcohol Nail creams and lotions 0.00006-0.09%

Benzyl Alcohol Nail polish and enamel 0.002-0.5%

Benzyl Alcohol Nail polish and enamel removers 0.0009-0.3%

Benzyl Alcohol Dentifrices (aerosol, liquid, pastes and powders) 0.00002-0.2%

Benzyl Alcohol Mouthwashes and breath fresheners (liquids and sprays) 0.000006%

Benzyl Alcohol Bath soaps and detergents 0.005-0.9%

Benzyl Alcohol Deodorants (underarm) 0.03-0.5%

Benzyl Alcohol Feminine hygiene deodorants 1%

Benzyl Alcohol Other personal cleanliness products 0.009-0.09%

Benzyl Alcohol Aftershave lotions 0.0002-0.5%

Benzyl Alcohol Preshave lotions (all types) 0.02%

Benzyl Alcohol Shaving cream (aerosol, brushless and lather) 0.0001-0.02%

Benzyl Alcohol Shaving soaps (cakes, sticks, etc.) 0.04%

Benzyl Alcohol Other shaving preparations 0.00005-0.4%

Benzyl Alcohol Skin cleansing (cold creams, cleansing lotions, liquids and pads) 0.00003-1%

Benzyl Alcohol Depilatories 0.003-0.3%

Benzyl Alcohol Face and neck creams, lotions and powders 0.04-1%

Benzyl Alcohol Body and hand creams, lotions and powders 0.02-0.1%

Benzyl Alcohol Moisturizing creams, lotions and powders 0.0008-1%

Benzyl Alcohol Night creams, lotions and powders 0.06-0.6%

Benzyl Alcohol Paste masks (mud packs) 0.0002-0.7%

Benzyl Alcohol Skin fresheners 0.5%

Benzyl Alcohol Other skin care preparations 0.003-0.009%

Benzyl Alcohol Suntan gels, creams and liquids 0.0005%
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Benzyl Alcohol Indoor tanning preparations 0.0002%

Benzyl Alcohol Other suntan preparations 0.0009%

Benzoic Acid Baby lotions, oils powders and creams 0.000002%

Benzoic Acid Bath oils, tablets and salts 0.000003-0.08%

Benzoic Acid Eyebrow pencil 0.1%

Benzoic Acid Eyeliner 0.00005-0.03%

Benzoic Acid Eye shadow 0.2%

Benzoic Acid Eye lotion 0.005-0.2%

Benzoic Acid Eye makeup remover 0.2%

Benzoic Acid Mascara 0.002%

Benzoic Acid Colognes and toilet waters 0.000003%

Benzoic Acid Perfumes 0.000003-0.05%

Benzoic Acid Powders (dusting and talcum) 0.001%

Benzoic Acid Hair conditioners 0.00002-1%

Benzoic Acid Hair sprays (aerosol fixatives) 0.02-0.08%

Benzoic Acid Rinses (noncoloring) 0.00005%

Benzoic Acid Shampoos (noncoloring) 0.00002-0.5%

Benzoic Acid Tonics, dressings and other hair grooming aids 0.0004-0.3%

Benzoic Acid Hair dyes and colors (all types requiring caution statement and patch 0.004%
testing)

Benzoic Acid Hair lighteners with color 0.03%

Benzoic Acid Other hair coloring preparations 0.0 1%

Benzoic Acid Face powders 0.000005%

Benzoic Acid Foundations 0.00005-0.2%

Benzoic Acid Lipstick 0.003-0.3%

Benzoic Acid Makeup bases 0.6%

Benzoic Acid Cuticle softeners 0.2%

Benzoic Acid Nail creams and lotions 0.0005%

Benzoic Acid Mouthwashes and breath fresheners (liquids and sprays) 0.005-2%

Benzoic Acid Bath soaps and detergents 0.000005-0.5%

Benzoic Acid Deodorants (underarm) 0.03-0.5%

Benzoic Acid Other personal cleanliness products 0.000003-0.2%
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Benzoic Acid Aftershave lotions 0.00005-0.1%

Benzoic Acid Shaving cream (aerosol, brushless and lather) 0.06-0.2%

Benzoic Acid Skin cleansing (cold creams, cleansing lotions, liquids and pads) 0.000005-5%

Benzoic Acid Depilatories 0.008-0.09%

Benzoic Acid Face and neck creams, lotions and powders 0.0003-0.2%

Benzoic Acid Body and hand creams, lotions and powders 0.0006-1%

Benzoic Acid Moisturizing creams, lotions and powders 0.00005-0.2%

Benzoic Acid Night creams, lotions and powders 0.07-0.3%

Benzoic Acid Paste masks (mud packs) 0.0002-0.2%

Benzoic Acid Skin fresheners 0.2%

Benzoic Acid Other skin care preparations 0.0006-0.2%

Benzoic Acid Suntan gels, creams and liquids 0.00005%

Benzoic Acid Other suntan preparations 0.2%

Sodium Benzoate Baby shampoos 0.3%

Sodium Benzoate Baby lotions, oils, powders and creams 0.3%

Sodium Benzoate Other baby products 0.5-0.9%

Sodium Benzoate Bath oils, tablets and salts 0.3-1%

Sodium Benzoate Bubble baths 0.004-0.3%

Sodium Benzoate Eyeliner 0.0001-0.3%

Sodium Benzoate Eye shadow 0.1-0.2%

Sodium Benzoate Eye lotion 0.02-0.3%

Sodium Benzoate Eye makeup remover 0.2%

Sodium Benzoate Mascara 0.00001%

Sodium Benzoate Other eye makeup preparations 0.4%

Sodium Benzoate Perfumes 0.0001-0.05%

Sodium Benzoate Hair conditioners 0.000005-1%

Sodium Benzoate Hair sprays (aerosol fixatives) 0.3%

Sodium Benzoate Permanent waves 0.1%

Sodium Benzoate Rinses (noncoloring) 0.3-1%

Sodium Benzoate Shampoos (noncoloring) 0.00001-0.6%

Sodium Benzoate Shampoos (noncoloring) 0.1-0.5%

Sodium Benzoate Other hair preparations (noncoloring) 0.003%
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Sodium Benzoate Hair dyes and colors (all types requiring caution statement and patch 0.008-0.5%
testing)

Sodium Benzoate Hair bleaches 0.4%

Sodium Benzoate Other hair coloring preparations 0.2%

Sodium Benzoate Blushers (all types) 0.02%

Sodium Benzoate Face powders 0.3%

Sodium Benzoate Foundations 0.2%

Sodium Benzoate Leg and body paints 0.2-0.5%

Sodium Benzoate Lipstick 0.002%

Sodium Benzoate Makeup bases 0.0002%

Sodium Benzoate Cuticle softeners 0.00 1%

Sodium Benzoate Nail polish and enamel 0.00001%

Sodium Benzoate Dentifrices (aerosol, liquid, pastes and powders) 0.003-0.6%

Sodium Benzoate Mouthwashes and breath fresheners (liquids and sprays) 0.3-0.6%

Sodium Benzoate Other oral hygiene products 0.001%

Sodium Benzoate Bath soaps and detergents 0.0004-0.5%

Sodium Benzoate Deodorants (underarm) 0.5%

Sodium Benzoate Other personal cleanliness products 0.005-0.6%

Sodium Benzoate Aftershave lotions 0.00 1-0.002%

Sodium Benzoate Shaving creams (aerosol, brushless and lather) 0.1-0.3%

Sodium Benzoate Other shaving preparations 0.3%

Sodium Benzoate Skin cleansing (cold creams, cleansing lotions, liquids and pads) 0.000001-0.6%

Sodium Benzoate Depilatories 0.00005-0.2%

Sodium Benzoate Face and neck creams, lotions and powders 0.002-0.4%

Sodium Benzoate Face and neck sprays 0.5%

Sodium Benzoate Body and hand creams, lotions and powders 0.0001-1%

Sodium Benzoate Moisturizing creams, lotions and powders 0.0004-0.3%

Sodium Benzoate Night creams, lotions and powders 0.009-0.3%

Sodium Benzoate Paste masks (mud packs) 0.0004-0.5%

Sodium Benzoate Other skin care preparations 0.003-0.2%

Sodium Benzoate Suntan gels, creams and liquids 0.0002%

Sodium Benzoate Other suntan preparations 0.003%
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Calcium Benzoate Face powders 0002%

Calcium Benzoate Foundations 0.003%

Calcium Benzoate Suntan gels, creams and liquids 0004%

Potassium Benzoate Cuticle softeners 0.0003%

Potassium Benzoate Bath soaps and detergents 0.0002%

Benzyl Benzoate Bath oils, tablets and salts 0.007-2%

Benzyl Benzoate Bubble baths 0.0005%

Benzyl Benzoate Eye lotion 0.0006-0.002%

Benzyl Benzoate Perfumes 05-4%

Benzyl Benzoate Powders (dusting and talcum) 03%

Benzyl Benzoate Other fragrance preparations 0.002%

Benzyl Benzoate Hair conditioners 0.009-2%

Benzyl Benzoate Hair sprays (aerosol fixatives) 0.006%

Benzyl Benzoate Shampoos (noncoloring) 0.3-2%

Benzyl Benzoate Tonics, dressings and other hair grooming aids 0.05-4%

Benzyl Benzoate Other hair preparations (noncoloring) 0.01%

Benzyl Benzoate Hair dyes and colors (all types requiring caution statement and patch 0.5-2%
testing)

Benzyl Benzoate Other hair coloring preparations 0.07%

Benzyl Benzoate Face powders 0.001-0.02%

Benzyl Benzoate Foundations 0.0001-0.005%

Benzyl Benzoate Leg and body paints 0.002%

Benzyl Benzoate Lipstick 0.000005-0.2%

Benzyl Benzoate Nail creams and lotions 0.2%

Benzyl Benzoate Nail polish and enamel 0.8%

Benzyl Benzoate Dentifrices (aerosol, liquid, pastes and powders) 0,0002%

Benzyl Benzoate Bath soaps and detergents 0.006-0.4%

Benzyl Benzoate Deodorants (underarm) 0.006-0.6%

Benzyl Benzoate Other personal cleanliness products 0.00 14-0.2%

Benzyl Benzoate Aftershave lotions 0.00 1-0.4%

Benzyl Benzoate Preshave lotions (all types) 0.0008%

Benzyl Benzoate Shaving cream (aerosol. brushless and lather) 0.0001-0.4%
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Benzyl Benzoate Shaving soaps (cakes, sticks, etc.) 0.02%

Benzyl Benzoate Other shaving preparations 0.05%

Benzyl Benzoate Skin cleansing (cold creams, cleansing lotions, liquids and pads) 0.009-0.02%

Benzyl Benzoate Depilatories 0.007%

Benzyl Benzoate Face and neck creams, lotions and powders 0.009-0.6%

Benzyl Benzoate Body and hand creams, lotions and powders 0.006-0.6%

Benzyl Benzoate Body and hand sprays 0.007%

Benzyl Benzoate Night creams, lotions and powders 0.004-0.007%

Benzyl Benzoate Other skin care preparations 0.02%

Benzyl Benzoate Indoor tanning preparations 0.004%

Benzyl Benzoate Other suntan preparations 0.008%
*Under consideration for addition to the report on Benzyl Alcohol, Benzoic Acid and Sodium Benzoate.
¶Ingredients included in the title of the table but not found in the table were included in the concentration of use survey, but no
uses were reported.

Information collected in 2010
Table prepared May 19. 2010
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Memorandum 
 

 
To:  CIR Expert Panel Members and Liaisons 
 
From:  Monice M. Fiume   MMF 
  Scientific Analyst/Writer 
 
Date:  June 28, 2010 
 
Subject:  Re-review Summaries 
 
 
The following 2 re-review summaries from the April meeting have been prepared for your approval: 
 

1.  Polyquaternium-7 
2. Quaternium-22 

 
 
SNF had stated that they were preparing a data package for submission to CIR that would include use 
data on Polyquaternium-7 and test and safety data on its monomers.  To date, these data have not 
been received. 
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Polyquaternium-7 

CONCLUSION:  In 1995, the Cosmetic Ingredient Review (CIR) Expert Panel stated that polyquaternium-7 was safe as used 
in cosmetic formulations.1  The Expert Panel reviewed information available since that assessment,2,3 along with updated 
frequency and concentration of use information.  The Expert Panel determined to not initiate a rereview of the safety of 
polyquaternium-7 and confirmed the existing conclusion. 

DISCUSSION:  The use of polyquaternium-7 in cosmetic formulations has increased greatly, from 138 reported uses in 
19941 to 975 uses in 2010.4 Concentration of use was not reported to the Food and Drug Administration (FDA) in 1994, nor 
is it reported to FDA currently.  In response to a survey conducted by the Personal Care Products Council, industry reported 
current use concentrations of 0.009-5% for polyquaternium-75 (Table 1). 

The Panel noted that polyquaternium-7 is now used in aerosolized products, and noted the absence of  inhalation toxicity 
data.  However, in the absence of these data, the Panel determined that polyquaternium-7 can be used safely in hair sprays, 
because the product particle size is not respirable.  The Panel reasoned that the particle size of aerosol hair sprays (around 38 
µm) and pump hair sprays (>80 µm) is large compared to respirable particle sizes (≤10 µm).   Polyquaternium-7 is now also 
used in leave-on type products and products that are applied to the eye.  The Panel was satisfied that data in the report 
supported the safety of these uses. 

In the original safety assessment, the Expert Panel acknowledged the presence of acrylamide as an impurity in polyquarter-
nium-7.  An extrapolation using the current use concentration and the greatest amount of acrylamide impurity given in the 
original report confirmed that the amount of residual acrylamide was not of concern.  The Expert Panel confirmed that 
polyquaternium-7 is safe as used in cosmetic formulations. 

 
 
 1.  Andersen FA (ed.). Final report on the safety assessment of Polyquaternium-7. J Am Coll Toxicol. 1995;14:(6):476-

484.  

 2.  Food and Drug Administration. 21 CFR 176.170.  Diallyldimethylammonium chloride with acrylamide (CAS Reg. 
No. 26590-05-6). 
http://www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfCFR/CFRSearch.cfm?FR=176.170&CFRPart=&FRSea
rch=. Website accessed Nov. 22, 2009.: 

 3.  Gallo, R., Basso, M., Voltolini, S., and Guarrera, M. Allergic contact dermatitis from laureth-9 and polyquaternium-7 
in a skin-care product. Contact Dermatitis. 2001;45:(6):356-357.  

 4.  Food and Drug Administration (FDA). Frequency of use data for Polyquaternium-7.  FDA Database.  Updated Feb 18. 
Received Mar 2010 in response to an FOIA request. 2010.  

 5.  Personal Care Products Council (Council). Concentration of use of Polyquaternium-7.  Industry survey. 2010. 
Unpublished data received from Council. (Feb 25.) 1 p.: 

 6.  Food and Drug Administration (FDA). Frequency of use of cosmetic ingredients.  FDA Database. 2009. Washington, 
DC: FDA. 
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Quaternium-22 

CONCLUSION:  In 1995, the Cosmetic Ingredient Review (CIR) Expert Panel stated that quaternium-22 is safe 
in the present practices of use.1  The Expert Panel reviewed information available since that assessment2,3 along 
with updated frequency and concentration of use information.  The Expert Panel determined to not initiate a 
rereview of the safety of quaternium-22 and confirmed the existing conclusion. 

DISCUSSION:  Quaternium-22 is reported to function as an antistatic agent, film former, and hair conditioning 
agent.4  Reported use has decreased from 80 reported uses in 19941 to 58 uses in 2010,5 but the types of use have 
generally remained the same.  Concentration of use was not reported to the Food and Drug Administration (FDA) 
in 1994, nor is it reported to FDA currently.  In response to a survey conducted by the Personal Care Products 
Council, industry reported current use concentrations of 0.06-2%  for quaternium-226 (Table 1). 

The Panel noted that uaternium-22 is now used in aerosolized products, and noted the absence of inhalation 
toxicity data.  However, in the absence of these data, the Panel determined that quaternium-22 can be used safely 
in hair sprays, because the product particle size is not respirable.  The Panel reasoned that the particle size of 
aerosol hair sprays (around 38 µm) and pump hair sprays (>80 µm) is large compared to respirable particle sizes 
(≤10 µm) 

 
 1.  Andersen FA (ed.). Final report on the safety assessment of Quaternium-22. J Am Coll Toxicol. 1995;14 (6):485-497.  

 2.  Le Coz, C. J., Leclere, J. M., Arnoult, E., Raison-Peyron, N., Pons-Guiraud, A., Vigan, M., and Members of Revidal-
Gerda. Allergic contact dermatitis from shellac in mascara. Contact Dermatitis. 2002;46:(3):149-152.  

 3.  Scheman, A. J. Contact allergy to quaternium-22 and shellac in mascara. Contact Dermatitis. 1998;38:(6):342-343.  

 4.  Gottschalck TE and Bailey JE. International Cosmetic Ingredient Dictionary and Handbook. 13 ed. Washington, DC: 
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