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Preface 

This assessment was carried out under the National Industrial Chemicals Notification and 
Assessment Scheme (NICNAS).  This Scheme was established by the Industrial Chemicals 
(Notification and Assessment) Act 1989 (the Act), which came into operation on 17 July 
1990. 

The principal aim of NICNAS is to aid in the protection of people at work, the public and 
the environment from the harmful effects of industrial chemicals. 

NICNAS assessments are conducted in conjunction with the Australian Government 
Department of the Environment and Heritage (DEH), which carries out the environmental 
assessment. 

NICNAS has two major programs: the assessment of the health and environmental effects 
of new industrial chemicals prior to importation or manufacture; and the other focussing on 
the assessment of chemicals already in use in Australia in response to specific concerns 
about their health and/or environmental effects. 

Chemicals that have been assessed as new or existing chemicals may require a 
reassessment of the risk of the chemical under the secondary notification provisions of the 
Act.   

This assessment report has been prepared by the Director of NICNAS, in accordance with 
the secondary notification provisions of the Act.  Under the Act manufacturers/importers of 
the chemical are required to notify the Director of new information and apply for 
assessment.  New information can include a new use, an increase in quantity imported, the 
commencement of Australian manufacture, increased environmental exposure, and/or 
additional information becoming available on hazards. 

Applicants for assessment are given a draft copy of the report and 28 days to advise the 
Director of any errors.  Following the correction of any errors, the Director provides 
applicants and other interested parties with a copy of the draft assessment report for 
consideration.  This is a period of public comment lasting for 28 days during which 
requests for variation of the report may be made.  Where variations are requested, the 
Director’s decision concerning each request is made available to each respondent and to 
other interested parties (for a further period of 28 days).  Notices in relation to public 
comment and decisions made, appear in the Commonwealth Chemical Gazette. 

In accordance with the Act, publication of this report revokes the declaration of this 
chemical for secondary assessment, therefore, manufacturers and importers wishing to 
introduce this chemical in the future need not apply for assessment.  However, 
manufacturers and importers need to be aware of their duty to provide any new information 
to NICNAS, as required under Section 64 of the Act.  
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For the purposes of Section 78(1) of the Act, copies of assessment reports for new and 
existing chemical assessments are freely available from the web (www.nicnas.gov.au) and 
may be inspected by the public at the OASCC Library (Office of the Australian Safety and 
Compensation Council), Department of Employment and Workplace Relations (formerly 
known as the National Occupational Health and Safety Commission (NOHSC) library).  
Summary Reports are published in the Commonwealth Chemical Gazette 
(http://www.nicnas.gov.au/Publications/Chemical_Gazette.asp), which are also available to 
the public at the OASCC library. 

Hardcopies are available from NICNAS from the following address: 

GPO Box 58, Sydney, NSW 2001, AUSTRALIA 

Tel: +61 (02) 8577 8800 

Freecall: 1800 638 528 

Fax: +61 (02) 8577 8888 

 

Other information about NICNAS (also available on request) includes: 

NICNAS Service Charter; 

Information sheets on NICNAS Registration; 

Information sheets on Priority Existing Chemicals and New Chemicals assessment 
programs; 

Safety information sheets on chemicals that have been assessed as Priority Existing 
Chemicals; 

Details for the NICNAS Handbook for Notifiers; and  

Details for the Commonwealth Chemical Gazette. 

Other information on the management of workplace chemicals can be found at the 
following web site: 

http://www.nohsc.gov.au 
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Overview and Recommendations 

Overview 
Background 

HFE-7100 was assessed as NA/482 under the NICNAS New Chemicals program as a 
standard notification in 1997.  As a result of new toxicity data and information on a new 
use pattern becoming available, HFE-7100 has now been reassessed under the secondary 
notification provisions of the Industrial Chemicals (Notification and Assessment) Act 1989 
(the Act) relevant to existing chemicals, as more than five years have elapsed since the 
original assessment. 

Use 

HFE-7100 was originally notified under the new chemical assessment program for use as a 
cleaning and a heat transfer agent.  In addition to its current use, HFE-7100 will now be 
used as a solvent for the manufacture of cosmetic products, including personal care 
products (skin, hair and bath care), fragrances and room scents.  HFE-7100 is not 
manufactured in Australia.  HFE-7100 will be imported as a finished product for cosmetic 
use, however it is envisaged that formulation of the raw chemical for cosmetic use will 
occur at a later stage.  

Exposure 

Exposure to the formulated product is likely in the event of an accident while loading, 
unloading and storage of the packaged cosmetic product, cleaning up in the event of a spill 
or during distribution.  Dermal and inhalation exposure may occur for sales staff when 
demonstrating the use of a product, or using the product on clients.  However, the number 
of workers likely to be exposed to the chemical through sales cannot be accurately 
ascertained.  While the products containing the chemical are likely to be used regularly, 
actual applications (eg dermal or aerosol) may normally occur for very short periods.   

Compounders would have the highest level of exposure to the chemical if it is imported as 
raw material to be formulated locally.  Between twenty and one hundred personal care 
industry workers may be involved in the formulation of the chemical, and may be exposed 
for 8 h/day, 5 d/week.  Workers involved in the formulation of cosmetic products may have 
dermal or inhalation exposure to the chemical, when opening and closing drums, manually 
pouring the chemical into the mixer, connecting and disconnecting transfer lines and when 
overfilling retail containers during packaging operations.  Blending operations are 
described as both open and closed systems. 

Quality control testing, filling and packaging operations were not described in the 
submission.  However, if these operations are performed, exposure to small amounts of the 
chemical when carrying out these activities is possible.  Skin contamination of maintenance 
workers may also occur when cleaning equipment and during routine maintenance work. 

Exposure to transport workers is likely in the event of an accident during transport of either 
the formulated product, or the raw material.  

Skin contamination of maintenance workers may also occur when cleaning equipment and 
during routine maintenance work. 
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Public exposure to the chemical is anticipated as it will be used Australia-wide in 
fragrances, skin, hair, bath other personal care products and room/air fresheners, at levels 
of 1%-95%.  Skin contact with the cosmetic product will be the main route of public 
exposure followed by inhalation for room/air freshener applications. 

With an import volume of between 300-4000 kg of the formulated product, >1 tonne to <5 
tonnes per annum for the raw material and the use pattern, environmental exposure is 
expected to be minimal.  Release to landfill will be in a diffuse manner around the country.  
Release to the aquatic compartment will be negligible. 

Health effects 

HFE-7100 has low acute oral and inhalation toxicity.  It is not an eye or skin irritant and is 
not a skin sensitiser.  Results of a pharmacokinetic study to determine a convenient marker 
for dermal absorption of HFE-7100 indicated that a fluorine marker does not exist in the 
liver, however, following intravenous (IV) administration of the chemical, a major 
metabolite, heptafluorobutyric acid (HFBA) was detected which would provide a marker 
for dermal absorption.  HFE-7100 is not mutagenic based on in vitro and in vivo assays.  
HFE-7100 is not determined to have reproductive toxicity and does not cause 
developmental effects.  HFE-7100 has no potential to cause cardiac sensitisation based on 
studies conducted on beagle dogs exposed to concentrations of up to 10% v/v HFE-7100 in 
air. 

HFE-7100 is not classified as a hazardous chemical under the NOHSC Approved Criteria 
for Classifying Hazardous Substances (NOHSC, 2004) and is not listed in the Australian 
Code for the Transport of Dangerous Goods by Road and Rail (FORS, 1998). 

Environmental effects 

When used in the indicated manner in cosmetic products, the new compound is not 
expected to be a risk to the aquatic or soil environmental compartments, but will effectively 
contribute to a very small amount of Australia’s greenhouse gas emissions and probably 
contribute a similar amount to the global pool of short chain PFCAs.  
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Recommendations 
This section provides the recommendations arising from the assessment of HFE-7100.  
Recommendations are directed principally at regulatory bodies and importers and 
formulators of HFE-7100.  Implicit in these recommendations is that best practice is 
implemented to minimise occupational and public exposure and environmental impact.   

Recommendations to importers and State and Territory Authorities 

Hazard communication – Material Safety Data Sheet (MSDS) 

Under the National Model Regulations for the Control of Workplace Hazardous Substances 
(NOHSC, 1994) and the Commonwealth, State and Territory regulations introduced in 
accordance with these national model regulations, employees shall have ready access to 
Material Safety Data Sheets (MSDS) for hazardous substances at their workplace. 

Although HFE-7100 is not classified as a hazardous substance and there is no legal 
requirement to provide an MSDS, it is good practice to do so, as an MSDS is a well-
accepted and effective method for the provision of workplace information. 

Recommendation to importers and users 

Occupational controls 

The risk of adverse effects for occupational use of HFE-7100 is low.  The control measures 
for HFE-7100 are as follows: 

Avoidance of spillage and splashing of the chemical.  Spillages and splashes should be 
cleaned up promptly using chemical-resistant impervious gloves. 

If engineering controls and safe work practices are insufficient to reduce exposure, 
employers should ensure that Personal Protective Equipment (PPE) such as gloves and 
overalls are used by workers to minimise occupational exposure.  The PPE used should be 
in accordance with Australian, Australian/New Zealand or other approved standards. 

The use of LEV is recommended during the formulation of cosmetic products from the raw 
material. 

Disposal 

Accidental leaks and spillages should be cleaned up promptly with absorbents and put into 
containers for disposal.  The empty drums and their residues should be disposed in 
accordance with government regulations. 
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Acronyms and Abbreviations 

AICS   Australian Inventory of Chemical Substances (NICNAS) 

APTT   Activated Partial Prothrombin Time 

BOD   Biochemical Oxygen Demand 

BCF   Bioconcentration factor 

bw    bodyweight 

CAS   Chemical Abstracts Service 
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DMSO   Dimethyl sulfoxide 
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GHS   Globally Harmonised System of Classification and 
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US EPA   United States Environment Protection Authority 

WHO   World Health Organization 
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Glossary 

In this report, NICNAS used the IPCS Risk Assessment Terminology (WHO, 2004) 
glossary which includes Part 1: IPCS/OECD Key Generic Terms used in Chemical 
Hazard/Risk Assessment and Part 2: IPCS Glossary of Key Exposure Assessment 
Terminology. The IPCS Terminology can be accessed at: 
http://www.who.int/ipcs/methods/harmonization/areas/ipcsterminologyparts1and2.pdf 

  

 

Adverse effect Change in the morphology, physiology, growth, 
development, reproduction, or life span of an 
organism, system or (sub) population that results in 
an impairment of functional capacity, an impairment 
of the capacity to compensate for additional stress, or 
an increase in susceptibility to other influences. 

 

Assessment Evaluation of appraisal of an analysis of facts and the 
inference of possible consequences concerning a 
particular object or process. 

 

Concentration Amount of a material or agent dissolved or contained 
in unit quantity in a given medium or system. 

 

Dose Total amount of an agent administered to, taken up or 
absorbed by an organism, system or (sub) population. 

 

Dose-Response 

Relationship 

 

Relationship between the amount of an agent 
administered to, taken up or absorbed by an 
organism, system or (sub) population and the change 
developed in that organism, system or (sub) 
population in reaction to the agent. 

Related Terms: Dose-Effect Relationship, Effect 
Assessment, Concentration-Effect Relationship. 

 

Exposure Concentration or amount of a particular agent that 
reaches a target organism, system or (sub) population 
in a specific frequency for a defined duration. 
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Exposure assessment Evaluation of the exposure of an organism, system or 
(sub) population to an agent (and its derivatives). 

Exposure Assessment is the third step in the process 
of Risk Assessment. 

 

Exposure period The time of continuous contact between an agent and 
a target. 

 

Fate Pattern of distribution of an agent, its derivatives or 
metabolites in an organism, system, compartment or 
(sub) population of concern as a result of transport, 
partitioning, transformation or degradation. 

 

Hazard Inherent property of an agent or situation having the 
potential to cause adverse effects when an organism, 
system or (sub) population is exposed to that agent. 

 

Hazard assessment A process designed to determine the possible adverse 
effects of an agent or situation to which an organism, 
system or (sub) population could be exposed. The 
process includes hazard identification and hazard 
characterization. The process focuses on the hazard 
in contrast to risk assessment where exposure 
assessment is a distinct additional step. 

 

Hazard characterization The qualitative and, wherever possible, quantitative 
description of the inherent properties of an agent or 
situation having the potential to cause adverse 
effects. This should, where possible, include a dose-
response assessment and its attendant uncertainties. 

Hazard Characterisation is the second stage in the 
process of Hazard Assessment, and the second step in 
Risk Assessment. 

Related terms: Dose-Effect Relationship, Effect 
Assessment, Dose-Response 

Relationship, Concentration -Effect Relationship. 
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Hazard identification The identification of the type and nature of adverse 
effects that an agent has inherent capacity to cause in 
an organism, system or (sub) population. 

Hazard identification is the first stage in hazard 
assessment and the first step in process of Risk 
Assessment 

 

Risk assessment A process intended to calculate or estimate the risk to 
a given target organism, system or (sub) population, 
including the identification of attendant uncertainties, 
following exposure to a particular agent, taking into 
account the inherent characteristics of the agent of 
concern as well as the characteristics of the specific 
target system. 

The Risk Assessment process includes four steps: 
hazard identification, hazard characterization (related 
term: dose-response assessment), exposure 
assessment, and risk characterization. It is the first 
component in a risk analysis process. 

 

Risk characterization The qualitative and, wherever possible, quantitative 
determination, including attendant uncertainties, of 
the probability of occurrence of known and potential 
adverse effects of an agent in a given organism, 
system or (sub) population, under defined exposure 
conditions. 

Risk Characterization is the fourth step in the Risk 
Assessment process. 

 

Risk management Decision-making process involving considerations of 
political, social, economic, and technical factors with 
relevant risk assessment information relating to a 
hazard so as to develop, analyse, and compare 
regulatory and non-regulatory options and to select 
and implement appropriate regulatory response to 
that hazard. 

Risk management comprises three elements: risk 
evaluation; emission and exposure control; risk 
monitoring. 
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Toxicity Inherent property of an agent to cause an adverse 
biological effect. 

 

Uptake (absorption) The process by which an agent crosses an absorption 
barrier. 
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1. Introduction 

The chemical, HFE-7100, a mixture of two inseparable isomeric chemicals: 
methoxynonafluoroisobutane, and methoxynonafluorobutane, was previously 
assessed as a new chemical (NA/482) under Section 23 of the Industrial Chemicals 
(Notification and Assessment) Act 1989 (the Act) as a standard notification, and a 
report was published in June 1997.  The two isomers were assessed as a single 
chemical entity, due to their inseparable nature and similar boiling points.  Both 
isomers are listed individually in the Australian Inventory of Chemical Substances 
(AICS).  HFE was imported in a ready-to use form, as a component of a liquid 
finished product, containing 50% of the chemical.  No manufacturing or 
formulation was conducted in Australia. 

Based on the data provided at that time, a hazard classification was conducted in 
accordance with the National Occupational Health and Safety Commission 
(NOHSC) Approved Criteria for Classifying Hazardous Substances, and HFE-
7100 was considered a non-hazardous substance.  Recommendations were made 
relating to the use of PPE and safe work practices.  These recommendations were 
based on the intended use of HFE-7100 as a cleaning and heat transfer agent.  

In December 2004, the applicant advised NICNAS of the proposed additional use 
of HFE-7100 as a cosmetic ingredient.  In support of the application for Secondary 
Notification, additional toxicity, biodegradation and atmospheric degradation data 
were submitted.  As five years have elapsed since the original assessment, this 
chemical is now being assessed as an existing chemical (Secondary Notification).  
The proposed additional use and the availability of new toxicity data warrants 
reassessment which has been carried out under Section 68A of the Act, covering 
secondary notification of existing chemicals.  HFE-7100 will be imported as a 
finished product, as there are currently no Australian formulators for the chemical.  
However, formulation may be conducted at a later stage.  Similar to the earlier 
assessment, the assessment of HFE-7100 for cosmetic use will be conducted as a 
single assessment of the mixture of both isomers.  All toxicity studies that have 
been provided were conducted on the combined isomers, and the applicant is 
unable to provide toxicity or ecotoxicity data on the individual isomers. 

Declaration and Secondary Notification 

Declaration as a secondary notification was initiated when NICNAS received 
advice of the proposed additional use and the availability of new studies conducted 
on HFE-7100 that were not submitted during its assessment as a new chemical.  
The studies are: 

1. Pharmacokinetics 

2. Dermal absorption 

3. 28-day repeat dose oral study  

4. 13-week repeat dose inhalation study 

5. Reproductive toxicity study 
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6. Developmental toxicity study 

7. Atmospheric degradation 

8. Biodegradability 

9. Human Repeat Insult Patch Test 

10. Human Cumulative Irritancy Panel Test 

A notice was published in the Chemical Gazette of 1 March 2005 requiring all 
persons who introduce HFE-7100 into Australia either by manufacture or import, 
to apply for secondary notification.  

Objectives 

The objectives of this assessment are to review the new data made available since 
the publication of the New Chemical Assessment Report in 1997, and where 
appropriate, revise the original assessment to: 
• characterise the hazards of HFE-7100 to human health and the environment  
       when used as a cosmetic ingredient; 

• characterise potential occupational, public and environmental exposure to 
HFE-7100 when used as a cosmetic ingredient; 

• characterise the risks of adverse effects resulting from exposure to workers, the 
general public and environment when used as a cosmetic ingredient; and 

• make appropriate recommendations to manage potential risks to workers, the 
general public and the environment. 

International perspective 

HFE-7100 was notified in the USA and has been notified in the EU for cosmetic 
applications. 

Peer review 

During all stages of preparation, this report has been subject to internal peer review 
by NICNAS. 
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2. Applicant 

One company applied for secondary notification assessment of HFE-7100.  The 
applicant supplied additional use and toxicity data, and information on 
biodegradation and atmospheric degradation of HFE-7100.  Under Section 36 of 
the Act, the applicant was provided with a draft copy of the report for correction of 
errors and variation of content.  

Applicant details are: 

3M AUSTRALIA PTY LTD 
25-27 Bridge St 
Pymble 
NSW 2073 
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3. Chemical Identity and 
Composition  

Chemical Name: 

 
Mixture of 
methoxynonafluoroisobutane & 
methoxynonafluorobutane 

Marketing or Other Names: 

 

3M Cosmetic Fluid CF–61  

HFE-7100 3M Brand Speciality Liquid 

T-6334  

 

Molecular Weight: 250 

Molecular Formula: (C5H3F9O) (C5H3F9O) 

Degree of purity  >99% 
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4. Physical and Chemical Properties 

HFE–7100 is manufactured as a mixture of two inseparable isomers with 
essentially identical properties. The mixture is a clear colourless liquid.  

 

Appearance @20ºC and 101.3 kpa      clear colourless liquid 

Boiling point: 58.34-58.59°C 

Density: 1.5305 g/cm3 at 20°C  

Particle size: Not applicable 

Vapour pressure: 27.736 kPa at 25°C 

Water solubility: 8.47 mg/L at 20°C 

Partition co-efficient 
(n-octanol/water): 

 
Log Pow = 3.54 at 20°C 

Hydrolysis as a function 
of pH: 

T1/2 1-day to 1-year, at pH 4.0, 7.9, 9.9 (see 
comments below) 

Adsorption/desorption: log Koc 2.56 at 20°C 

Dissociation constant: Not provided 

Flash point: >60°C 

Surface Tension 

Autoignition temperature: 

72.6 mN/m 

397°C 

Explosive properties: Not explosive 

Flammability limits: Not flammable 

Reactivity/stability: Not reactive 
 

The method used in determining the hydrolysis may have resulted in loss of HFE–
7100 through volatilisation, leading to an erroneous conclusion that the substance 
was hydrolysed.  No hydrolysis was observed during biodegradation testing, and 
laboratory experiments conducted have shown that the substance is stable under 
highly acidic conditions. 
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While the high partition coefficient, and high adsorption/desorption coefficient 
indicate that HFE-7100 will associate with sediments or organic carbon, the 
volatility suggests that the chemical will also volatilise to the atmosphere. No 
dissociation constant was provided for HFE-7100. The chemical does not contain 
readily dissociable moieties. 
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5. Manufacture, Importation and Use 

5.1 Manufacture and importation 

HFE-7100 is not manufactured or formulated in Australia.  Information provided 
by the applicant indicates that HFE-7100 will be imported in formulated products 
in volumes ranging from 300-3000kg.  

It is proposed that HFE-7100 will be imported in the future as raw material at 
100% concentration to be formulated into cosmetic products locally.  The proposed 
import volume of the raw material is expected to range from >1 tonne to <5 tonnes. 

5.2 Use and packaging 

HFE-7100, as a formulated product, will be used as a solvent or solvent carrier in 
fragrances, hair care products, room/air fresheners, skin care products and personal 
care/bath care products.  The concentration of the chemical in fragrances is 
expected to be 20%-95%, in room/air fresheners 5%-70% and in personal care 
products 1%-30%.  The product will be available for retail distribution packed in 
glass, plastic, bottle/tubes contained in cardboard cases. 

The raw material will be imported in 200 L drums.  Both the formulated products 
and the raw material will be transported by road, rail, and sea. 
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6.  Exposure  

6.1 Environmental exposure 

6.1.1 Release 

The chemical is expected to be sold Australia wide.  Release during formulation 
into various cosmetic products will result in unused residues in the containers, 
washings and batch residues.  There are no estimates of waste available.  However, 
these would be contained by standard physical engineering means and are expected 
to be minimal with some being released to the atmosphere through volatilisation of 
the notified chemical. 

The major release of the chemical is expected through its end use in cosmetic 
formulations.  The high vapour pressure of the chemical would indicate that 
residues of the chemical would be evaporated off the face, hands and body and thus 
released to the atmosphere.  The applicant also indicates that residues in empty 
containers will be disposed of with the container with household garbage.  Due to 
the high volatility of the chemical it is anticipated that the residues will eventually 
be released to the atmosphere. 

6.1.2 Fate 

The Level 1 Fugacity Model predicts that, at equilibrium, 99.999% of the chemical 
will partition to the atmosphere, with the remainder found in soil.  This is expected 
due to the high vapour pressure and low water solubility of the chemical.  As such, 
no chemical released would be expected to remain in the aquatic system. 

Atmospheric lifetime 

The chemical has been estimated to have a relatively short atmospheric lifetime of 
around 4.1 years (US EPA 2005).  Wallington and co-workers have published an 
atmospheric lifetime for the notified chemical of ≈ 5 years for the reaction with 
hydroxyl radicals (Wallington et al. 1997).  By comparison CFCs can have an 
atmospheric lifetime of 15 to 400 years, and carbon dioxide approximate lifetimes 
of 50-200 years (IPCC 2005).  The atmospheric lifetime of carbon dioxide is 
difficult to define because it is exchanged with reservoirs having a wide range of 
turnover times. 

Atmospheric fate 

The applicant has proposed an atmospheric degradation pathway for the chemical 
(see Figure 1) 

. 
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Figure 1: Potential atmospheric degradation pathway for the notified chemical proposed by the notifier. Pathway in the box is based on the work of 
Wallington et al. 1997.  
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The core of this reaction scheme is based on the work of Wallington et al. (1997), 
who determined that the atmospheric lifetime of the chemical is by its reaction with 
hydroxyl radicals and estimated a lifetime of ≈ 5 years.  The product of the reaction 
gives the alkyl radical (RfOĊH2), which they showed will be converted to the 
corresponding peroxy radical (RfOCH2O2

.) in less than 1 µs.  These radicals 
rapidly react with NO to produce NO2 and by inference alkoxy (RfOCH2O

.) 
radicals.  These radicals were shown to rapidly react with oxygen in the 
atmosphere to generate the corresponding formate (RfOCHO). The authors were 
able to show that the formate is relatively uncreative (inert) to atmospheric 
hydroxyl radicals and will be slow as reflected in an atmospheric lifetime of >3 
years. This is in agreement with the recent work of Chen et al. (2004) who have 
shown that the atmospheric lifetimes of analogous formates C2F5OCHO and n- 
C3F7OCHO for the reaction with hydroxyl radicals are 3.6 and 2.6 years 
respectively. These formates were generated from the reaction of the parent 
perfluoro ethers C2F5OCH3 and n-C3F7OCH3 with hydroxyl radicals. These authors 
also reported that CF3COF and COF2 were observed as products of the reaction of 
C2F5OCH3 with hydroxyl radicals and C2F5COF and COF2 as products of the 
reaction of hydroxyl radicals with n-C3F7OCH3. 

Another suggested pathway leads to the formation of the C4 perfluorinated 
carboxylic acids. 

Global warming potential (GWP) 

The GWP of the notified chemical has been reported for a number of time 
horizons.  These are summarised in Table 1 (Samson 2005). 

 
Table 1: GWP values for the notified chemical over various time horizons 
 

Time Horizon 20 years 100 years 500 years 

GWP 1300 390 120 

Ozone depletion potential 

Because of the absence of chlorine and bromine groups, the chemical is considered 
to have zero ozone depleting potential (US EPA 2005). 

Biodegradation 

In the previous assessment, testing to OECD TG 301D (closed bottle test) 
concluded that the notified substance was not readily biodegradable, with 22% 
degradation (based on BOD) after 28 days. 

Bioaccumulation 

In the previous assessment, a bioconcentration study was performed on carp 
(Cyprinus carpio).  The high exposure level of 0.5 µg/mL gave a maximum 
bioconcentration factor (BCF) of 118, while the low exposure level (0.05 µg/mL) 
gave a maximum bioconcentration factor (BCF) of 71 after an exposure period of 8 
weeks.  On the basis of these results, it was concluded that the test substance was 
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not bioaccumulative.  Testing was carried out in a closed system due to the 
volatility of the test substance 

6.2 Occupational exposure 

According to information provided by the applicant, the chemical will be currently 
imported as a formulated product and later as raw material to be formulated into 
cosmetic products. 

6.2.1 Exposure to the formulated product 

Exposure to the formulated product is likely in the event of an accident while 
loading, unloading and storage of the packaged cosmetic product, and cleaning up 
in the event of a spill or during distribution.  Dermal and inhalation exposure may 
occur for sales staff when demonstrating the use of a product, or using the product 
on clients, however, the number of workers likely to be exposed to the chemical 
through sales cannot be accurately ascertained.  While the products containing the 
chemical are likely to be used regularly, actual applications (eg dermal or aerosol) 
may normally occur for very short periods.   

6.2.2 Exposure during formulation into end use products 

Exposure to the raw material is likely during packaging, dispensing, or cleaning up 
in the event of a spill.  Warehousing and distribution of the chemical involves 
loading, unloading, transport and storing of the imported chemical.  The raw 
material will be transported by air, sea, rail or road from the warehouse to local 
formulators for incorporation into cosmetic products. 

Between 20 and 100 workers will be involved in the formulation of the chemical 
into cosmetic products.  These workers are expected to be exposed for 8 h/day, 5 
d/week.  Compounders would have the highest level of exposure to the chemical.  
No information was provided on whether this would be a batch process. 

Workers involved in the formulation of cosmetic products may have dermal and 
inhalation exposure to the chemical when opening and closing drums, manually 
pouring the chemical into the mixer, connecting and disconnecting transfer lines 
and when accidentally overfilling retail containers during packaging operations.  
Blending operations are described as both open and closed systems.  The MSDS 
recommends the use of local exhaust ventilation at transfer points and when the 
product is heated.  

Quality control testing, filling and packaging operations were not described in the 
submission, as formulation is likely to occur in the future.  However, if these 
operations are performed, exposure to small amounts of the chemical when 
carrying out these activities is possible.  Skin contamination of maintenance 
workers may also occur when cleaning equipment and during routine maintenance 
work. 

The MSDS states that workers wear suitable gloves, and eye and face protection 
when handling the chemical.  Respiratory protection is also to be worn if 
ventilation is inadequate and thermal degradation is expected. 
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6.3 Public exposure 

Public exposure to the chemical is anticipated as it will be used Australia-wide in 
fragrances, skin, hair, bath and other personal care products and room/air 
fresheners at levels of 1%-95%.  Skin contact with the cosmetic product will be the 
main route of public exposure followed by inhalation for room/air fresheners 
applications. 

The potential for exposure of the public to the chemical during normal industrial 
storage, handling and transportation is negligible, except in the case of an accident.  
The packaging will protect the contents from being released during normal 
handling. 

6.3.1 Consumer exposure 

Consumer products are in the form of lotions, creams, aerosol sprays, liquids, gels 
and soap bars.  Consumer exposure is expected to be widespread and will 
predominantly occur by dermal or inhalation exposure.  The oral route of exposure 
is not anticipated except in the case of accidental ingestion by children or adults.  
Inhalation exposure is possible during application of hair/deodorant sprays and 
room air fresheners. 

Consumer exposure was estimated based on the data provided by the applicant i.e. 
the different applications and the concentration of the chemical in each proposed 
application. 

HFE-7100 is to be currently imported as a formulated product.  In the future, the 
raw material will be imported and formulated into the various cosmetic products 
locally.  The proposed applications and the concentration of the chemical in each 
application is provided in Table 2 

 
Table 2:  Concentration of the chemical in the products 
 
Products Range of HFE-7100 concentration 

(%) 

Fragrances 

Hair care products 

Room/air fresheners 

Skin care products 

Personal care/bath products 

20-95 

1-30 

5-70 

1-30 

1-30 
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HFE-7100 is mainly used in the above applications as a solvent or solvent carrier.  
There are no Australian data on the typical amounts used per application, 
frequency of use and duration of the different applications used by the public.  
Consumer exposure by the dermal route was estimated using modelled data 
collected by the European Cosmetics and Toileteries Association (COLIPA-1987) 
and submitted to the European Commission.  These data have been utilised in the 
European Union by the Scientific Committee on Cosmetic Products and Non-Food 
products Intended for Consumers (SCCNFP) in their Guidance Notes for the 
Testing of Cosmetic Ingredients and their Safety Evaluation (2003) and also in the 
European Chemical Bureau’s Technical Guidance Document on Risk Assessment 
(European Commission, 2003).  It is assumed that the use pattern of the various 
cosmetic applications is similar to the use in Australia. 

In determining dermal exposure for consumers, exposure from the above products 
was estimated according to the product type provided in the model: fragrances 
(perfumes, fragranced cream), hair care products (shampoo, hair spray), skin care 
products (body lotion, face cream), personal care/bath care products (shower gel, 
toilet soap, antiperspirant/deodorant). 

Values used in determining exposure are, an average human body weight of 60 kg, 
and a dermal absorption rate of 5%.  A dermal absorption rate of <5% was 
determined from a dermal absorption study conducted on rats, however, assuming 
a worst case scenario, a dermal absorption rate of 5% was used to determine the 
internal dose. 

Exposure was determined for the maximum concentration of HFE-7100 in the 
products.  Details of the quantity per application, concentration of HFE-7100 in the 
product, frequency of use, retention factor, external and internal doses are 
presented in Table 3. 

The quantity per application (g), frequency of use (events per day) and estimated 
retention after wash-off are cosmetic data from the Health Canada Cosmetic 
Exposure Workbook (McLaughlin, 2006). 

The external and internal doses were calculated based on the concentration of HFE-
7100 in the products and the HC Cosmetic Survey Data (referenced above). 

 

Table 3: Estimated internal dose from dermal exposure to products containing 
HFE-7100 

Product Quantity 
per 
application 
(g) 

HFE-7100 
conc. in 
product 
(%) 

Frequency 
of use 
(events per 
day) 

Estimated 
retention 
after wash-
off 

External 
dose 
(mg/kg 
bw/d) 

Internal 
dose 
(mg/kg 
bw/d) 

Fragrances 

Hair care 
products 

Skin care 
products 

Personal 

8 

8 

 

8 

 

95 

30 

 

30 

 

0.29 

2 

 

2 

 

1 

0.01 

 

1 

 

3.67 

0.5 

 

28 

 

0.1835 

0.025 

1.4 
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care/bath 
products 

 

17 30 6 0.01 2.5 0.125 

 

HFE-7100 is volatile and therefore inhalation exposure to the vapour is possible.  
Inhalation exposure from room air fresheners was estimated based on the formula 
from the European Chemicals Bureau Technical Guidance Document on Risk 
Assessment (European Commission, 2003), the Toxicologist’s Pocket Handbook 
(MJ Derelanko, 2000) and the Environmental Health Risk Assessment 
enHEALTH, 2002. 

The body burden from inhalation exposure during use of room fresheners in 
aerosol form was estimated as 0.1415 mg/kg/d.  The assumptions used and details 
of the calculations are provided in Appendix 1. 
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7. Evaluation of Animal 
Toxicological Data 

Data submitted for the original new chemical assessment included studies 
conducted on HFE-7100, identified as L-13532 or T-6334 in the submission, 
except for the acute inhalation study which was conducted on a chemical analog, 
perfluorobutyl methyl ether.  New data (denoted by ND) on pharmacokinetics, 
dermal absorption, chronic and reproductive/developmental toxicity conducted on 
HFE-7100 were provided for the Secondary Notification.  Summaries of the 
original data and assessment of the new studies are presented below for 
completeness. 

7.1 Pharmacokinetics (ND) 

A pharmacokinetic study was conducted in New Zealand White rabbits (4/sex), to 
assess systemic exposure to HFE-7100 and to determine whether a convenient 
marker for HFE-7100 exists when administered as a single intravenous injection at 
various doses.  HFBA, a major metabolite, was identified in the serum and was 
present up to 48 h.  HFBA was therefore considered a convenient marker for HFE-
7100, following intravenous administration (3M Environmental Technology & 
Services, 1996a). 

The animals were divided into 5 groups, Group 1 (Control Group), and 4 test 
groups (Groups 2-5).  The control group was administered dimethyl sulphoxide 
(DMSO) and the test group varying doses of HFE-7100, as a single injection into 
the marginal ear vein of the right ear.  The doses administered were 1.0 mg/kg 
(Group 2), 2.0 mg/kg (Group 3), 5.0 mg/kg (Group 4) and 10 mg/kg (Group 5).  
The test material was mixed with dimethyl sulphoxide (DMSO) to obtain the 
following dose levels: 0, 1, 2, 5 and 10 mg/kg. 

Blood samples were collected pre-dose and at 4, 8, 12, 24 and 48 h and on day 8 
post injection.  In addition, blood samples were collected on day 16 or day 29 (day 
of sacrifice), and serum samples and cellular fractions were frozen for analysis 
using electrospray mass spectrometry.   

On day 16, 2 animals/sex/dose were sacrificed and the remaining 2 
animals/sex/dose were sacrificed on day 29.  Clinical observations were conducted 
pre-dose and at approximately 0.5, 2 and 4 h after IV injection.  Mortality was 
checked twice daily and body weights were checked pre-dose and on day 16 or day 
29.  At necropsy, the whole liver, bile and kidneys were collected and frozen on 
dry ice for extraction and fluorine analysis.  Liver samples were collected from the 
control group on day 29, from the 10 mg/kg dose group on day 16 and day 29, and 
from the 5 mg/kg dose group on day 29 for fluoride analysis.  Fluoride in liver was 
extracted from each sample using a modified Dohrmann organic halide analyser 
and fluoride content was measured using both the Orion meter and Skalar 
segmented flow analyser.  
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All animals gained weight during the study and appeared normal throughout the 
study.   

Results of the serum samples analysed by the electrospray mass spectrometry 
showed HFBA present in quantities ranging from 0.0015 to 0.0543 mg/kg in Group 
2 male and female rabbits at 4, 8 and 12 h post dosing, and in Groups 3, 4 and 5 
from 0.0088 to 0.6352 in male and female rabbits, at 4, 8, 12, 24 & 48 h post-
dosing. 

Results obtained from analysis of fluorine in the liver (estimated using the Orion 
meter and Skalar segmented flow analyser) showed trace amounts of organic 
fluorine 28 d after treatment, with no significant differences in fluorine 
concentrations between the control group and the 10 mg/kg and 5 mg/kg dose 
groups on day 28.  Therefore, liver data does not provide a useful marker for HFE-
7100, 28 d after treatment. 

7.2 Dermal absorption (ND) 

The pharmacokinetic study indicated that HFBA was present in the serum of 
rabbits from 4-48 h after IV injection of the chemical.  Therefore, it was assumed 
that if the chemical were dermally absorbed, HFBA would be present in serum at 
some point between 4 and 48 h after dermal exposure.  A dermal absorption study 
was conducted to assess the systemic absorption/toxicity and relative skin irritancy 
of HFE-7100 when applied to rabbit skin (3 M Environmental Laboratory, 1996). 

The study was conducted using New Zealand White rabbits (4/sex).  The back of 
each rabbit was clipped free of hair and a single dose of distilled water (control) 
(Group 1) or test material 15.0 mg/kg/d (Group 2) was applied daily to the skin of 
the rabbits for 5 consecutive days. The treatment site was covered by an occlusive 
dressing for approximately 23 h. 

Clinical observations were conducted pre-dose and at approximately 1, 2.5 and 4 
hours after each administration on days 1 to 5.  Additional clinical observations and 
twice a day mortality checks were conducted daily thereafter until the scheduled 
sacrifice interval (day 10 or 29).  The initial dermal irritation reading was made 
before the first treatment and subsequent readings for dermal irritation were made 
approximately 30 minutes after each patch removal on days 2 to 6 and on day 10.  
A blood sample (2.5 mL) was collected from each animal prior to application, 
approximately 12 h after the daily application on days 1 to 4 and at approximately 
4, 6, 12, 24, 48, 72 and 96 h after treatment on day 5.  Blood samples were also 
collected on day 10 from each animal sacrificed on day 29.  The blood samples 
were analysed for HFBA levels. 

In addition, 20-40 mL of blood was collected from each control animal and 20 mL 
of blood from each treated animal at each scheduled sacrifice (day 10 or day 29). 
Separate samples of serum and cellular fractions from all animals were obtained 
and frozen for subsequent testing.  

Two animals/sex/group were sacrificed on day 10 and the remaining animals were 
sacrificed on day 29. 
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At necropsy, the whole liver, bile and a section of the dermal application site and 
both kidneys from all animals were collected and weighed (volume only 
determined for bile).  All tissue samples collected were frozen for subsequent 
testing. 

There were no test-related changes in body weight gain and all animals appeared 
normal throughout the study.  Slight to severe erythema and oedema, slight to 
marked atonia and coriaceousness (leather-like changes) slight desquamation and 
slight to moderate fissuring reactions were observed in the control animals exposed 
to distilled water.  Areas of subcutaneous haemorrhage and possible necrosis were 
seen in two control animals. No explanation for the unexpected dermal irritation in 
the control group was provided.  Application of HFE-7100 produced only slight 
erythema in four Group 2 animals.  At necropsy on day 10, 2 females from the 
control group (Group 1) exhibited thickened, tan-coloured, crusted skin and 
multiple red to dark red areas on the test sites.  These observations were not seen in 
the test group (Group 2). 

Dermal administration of five daily doses of HFE-7100 resulted in no detectable 
levels of HFBA in the serum of rabbits at any time after dosage.  As no detectable 
HFBA was found in serum 4-48 h after dermal application, it was assumed that 
only a small percentage (<5%) of HFE-7100 might have been absorbed.  The 
necropsy findings of the liver and kidneys were not presented in the report. 

7.3 Acute toxicity 

7.3.1 Acute oral 

HFE-7100 has very low oral toxicity in young adult albino rats (5/sex) when 
treated with a single dose of 5000 mg/kg body weight (bw) of the chemical by 
gavage.  No mortality was observed during the study.  All animals appeared normal 
throughout the study, except for one animal, which exhibited soft stool on the day 
of test administration. All animals gained weight during the study.  There were no 
visible lesions observed at necropsy. Based on the results of the study, the LD50 
for HFE-7100 was determined to be >5000 mg/kg bw. The results of the study 
indicate that HFE-7100 has low acute oral toxicity (Hazelton Wisconsin, 1995a).  

7.3.2 Acute dermal  

An acute dermal toxicity study was not performed. No new data were submitted for 
this assessment. 

7.3.3 Acute inhalation 

An acute nose only inhalation study in rats was conducted on a chemical analogue, 
perfluorobutyl methyl ether.  One group of 5/sex of albino rats (Group 1) and one 
group of four male and six female rats (Group 2) were exposed to different vapour 
concentrations of the test material for 4 h using nose-flow-past exposure methods.  
The exposure concentrations were 2050 ppm (Group 1) and 10 100 ppm (Group 2) 
measured as T-5333 (calibration standard).  All animals were euthanised at the end 
of the study and all major organs in the abdominal and thoracic cavities were 
observed for macroscopic abnormalities.  No significant observations or mortality 
were noted either immediately, or during the 14d post-exposure period.    No 

HFE - 7100 17



 

abnormal macroscopic findings were observed at necropsy.  Based on this study, 
the 4-hour LC50 for perfluorobutyl methyl ether was determined to be >10 000 
ppm.  The results of the study indicate that HFE-7100 has low acute inhalation 
toxicity (IRDC, 1995). 

7.4 Skin irritation 

HFE-7100, at a dose of 0.5 mL was applied to an area of intact dorsal skin of three 
male New Zealand rabbits, and the test area covered with semi-occlusive dressing 
for 4 h.  At the end of the 4-hour exposure period, the dressing was removed and 
the test site irrigated with lukewarm water.  Skin reactions were assessed at 30 
minutes (recorded as a 4-hour score), 24, 48 and 72 h after removal of the dressing.  
The untreated skin of each animal was used as a control.  The results were scored 
according to Draize method.  A very slight erythema (Grade 1) was observed in 
two animals at the 4-hour observation period, which resolved within 24 h.  No 
other dermal reactions were observed.  The results of the study indicate that HFE-
7100 is not a skin irritant  (Hazelton Wisconsin ,1995b).  

7.5 Eye irritation 

Three male New Zealand white rabbits received 0.1 mL each of undiluted HFE-
7100 in the everted lower lid of the right eye.  The left eye remained untreated and 
served as a control.  The eyelids were gently held together for one second to 
prevent loss of material.  The eyes remained unwashed and were observed for 
ocular irritation at 1, 24, 48 and 72 h after treatment.  Ocular irritation was graded 
and scored according to the Draize method.  A sodium fluorescein examination 
was used to aid in identifying possible corneal injury at the 24 h observation 
period.  The test material produced slight conjunctival irritation (Grade 1) in 2 
animals and mild chemosis (Grade 1) in 1 animal at the 1 h observation period.  
The results of the study indicate that HFE-7100 is not an eye irritant  (Hazelton 
Wisconsin, 1993).   

7.6 Skin sensitisation 

The skin sensitisation potential of HFE-7100 was evaluated in 3 phases.  A total of 
26 albino guinea pigs were divided into 4 groups consisting of an irritation 
screening group of two animals, a test group of 10 animals, a naïve control group 
of 10 animals, and a positive control group of 4 animals. 

In the first phase, an irritation study was conducted to determine the irritation 
threshold of the test material.  The test material (0.4 mL) was applied undiluted 
onto adhesive patches which were placed on a shaved area on the bodies of two 
guinea pigs.  The patches remained in place for approximately 6 h following which 
the sites were washed and dermal reactions noted at approximately 24 and 48 h 
after application. 

In the induction phase, the test material (0.4 mL) was applied undiluted onto 
adhesive patches which were placed on the induction site along the dorsal anterior 
left quadrant of each animal in the test group (10 animals).  The site was then 
occluded.  The patches remained in place for approximately 6 h, following which 
the area was washed with warm water and patted dry with a disposable paper 
towel. The positive control (4 animals) group was treated with 0.4 mL of an 80% 
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2,4-dinitrochlorobenzene (DNCB) solution and treated in the same way as the test 
group.  The animals in the test and positive control groups received one 
application/week for 3 weeks for a total of 3 applications.  The naïve control group 
(10 animals) were not treated during this phase. 

The challenge phase followed two weeks after the administration of the third 
induction dose.  The test material (0.4 mL) was administered on the dorsal anterior 
right quadrant of each animal in all groups in the same manner as the induction 
phase.  Dermal reactions according to Buehler scoring were conducted at 24 and  
48 h after challenge applications.   

No signs of irritation were observed in the test group during the induction phase. 
At 100% challenge concentration, all scores in both test and naïve control animals 
were zero.  Individual dermal reactions were noted for the positive control animals; 
however, this group of animals was considered to have been sensitised because of 
the moderate to strong dermal reaction they exhibited to the DNCB application in 
the challenge phase.  The results of the study indicate that HFE-7100 is not a skin 
sensitiser (Corning Hazelton, 1996). 

7.7 Repeated-dose toxicity  

7.7.1 28-day oral repeated-dose toxicity (ND) 

In a preliminary study conducted to determine the dose levels for a 28-day study 
Sprague-Dawley rats (3 per sex per group) were dosed daily via a gastric tube with 
0, 8, 40, 200 and 1000 mg/kg bw HFE-7100 suspended in 0.1% Tween 80 aqueous 
solution for 14 consecutive days.  The dosing volume was set at 10 mL/kg.  No 
abnormalities were noted clinically.  A slight increase in liver weight in both sexes 
in the highest dosed group (1000 mg/kg bw) was observed.  Accordingly, the 
dosing regimen for the main study was set at 8, 40, 200 and 1000 mg/kg bw HFE-
7100. 

In the main study 6 rats/sex/group were dosed with 0, 8, 40, 200 and 1000 mg/kg 
bw HFE-7100 in 0.1% Tween 80 aqueous solution for 28 consecutive days.  In 
addition, three recovery groups (6 per sex per group) received 0, 200 and 1000 
mg/kg bw HFE–7100 at the same dosing schedule and were maintained without 
treatment for a further 14 days.  All animals were observed for clinical toxicity, 
body weight changes and food consumption.  Haematology, blood chemistry and 
urinalysis were conducted.  Thorough pathological examinations (macroscopic and 
microscopic) were also performed on all animals at necropsy.  

No deaths occurred in any group throughout the observation period.  Body weight, 
food consumption and urinalysis were comparable to the control group.  

In the 8 mg/kg bw/d group, decreased blood sodium levels and increased potassium 
levels were observed in males.  Decreases in absolute (13%) and relative (12%) 
spleen weights were reported in females. 

In the 40 mg/kg bw/d group, a decrease in the red blood cell (RBC) count activated 
partial prothrombin time (APTT), and decreased serum calcium were observed in 
males.  Decreases in absolute (20%) and relative (19%) spleen weights were 
reported in females. 
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In the 200 mg/kg bw/d group, increase in blood potassium level in males and a 
decrease in total protein in females were observed. In addition, a decrease in 
absolute (18%) and relative (17%) spleen weights in females were seen at the end 
of the treatment period. 

In the 1000 mg/kg bw/d group, irregular respiration, and salivation were observed 
in males after day 26.  In addition, increased albumin, alanine aminotransferase 
(ALAT/ GPT) and potassium levels were also observed in males.  At the end of the 
treatment period, increase in absolute and relative liver weights were observed in 
males.  Females had increased relative liver weights only.  Decreases in absolute 
(17%) and relative (14%) spleen weights were also noted in females.  Macroscopic 
examinations revealed enlarged livers in two males and one of them had enlarged 
bilateral thyroid lobes. Histopathological examinations of the liver and thyroid 
revealed centrilobular hypertrophy of the hepatocytes in all males, and hypertrophy 
of the follicular cells in the thyroid of the male with the enlarged thyroid.  No 
histopathological changes were observed in the spleen. 

Centrilobular hypertrophy of the hepatocytes was observed, but this was 
considered to be an adaptive response to the treatment.  Chemical substances 
capable of inducing drug metabolising enzymes are also capable of inducing 
hypertrophy of the follicular cells in the thyroid through the hypothalamo-
hypophysial axis (Capen et al, 1991).  

In the recovery group, no clinical signs were observed, however, a decrease in 
body weight in females in the 1000 mg/kg bw/d recovery group was noted.  At the 
end of the recovery period, increases in relative brain and adrenal weights were 
observed in females in the 1000 mg/kg bw/d group.  No histological findings in the 
liver and thyroid were observed at the end of the recovery period. 

Although a decrease (>10%) in absolute and relative spleen weights were noted in 
females in all groups, a dose response was not observed.  This observation was 
therefore not considered significant.  No data were provided for splenic weights in 
males.  

The No-Observed-Adverse-Effect Level (NOAEL) of HFE-7100 was determined 
to be 200 mg/kg bw/d based on the absence of systemic toxicity or 
histopathological effects at this level (Mitsubishi Chemical Safety Institute, 1996). 

7.7.2 28-day repeat dose inhalation toxicity study in rats 

Toxicity from repeated inhalation doses of HFE-7100 was evaluated in a study 
using groups of Sprague-Dawley rats, 5/sex/group.  The animals were exposed for 
6 h/day, 5 d/week, for 4 weeks via whole-body inhalation to mean concentrations 
of 0, 1489, 2935, 9283 and 28 881 ppm (0, 15.3 30, 94.9, 295.3 mg/L, respectively) 
of HFE-7100 v/v in air.  A control group was exposed to air only. 

There were no deaths during the study.  Changes in body weight gain and food 
consumption were comparable to the control group.  Isolated incidence of 
functional observatory changes including piloerection, altered gait, increased foot 
splay and hair loss were observed.  

In the highest dose group (28 881 ppm), statistically significant increase in 
neutrophils and basophils were observed in females only.  In addition, statistically 
significant increase in glucose and phosphorus, decrease in cholesterol and increase 
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in liver weights were observed in males only.  This effect was more severe in males 
dosed at 28 881 ppm than in females of the same dose group. 

Urinary pH and urinary protein were elevated in the highest dose males, and an 
increase in urinary protein was observed in both sexes at 9283 ppm.  A statistically 
significant increase in total urinary fluoride output was observed in both sexes at 
2935, 9283 and 28 881 ppm.   

At necropsy, liver samples were examined for protein.  Palmitoyl CoA oxidase 
activity of the liver from 3 animals/sex/group was also determined.  Statistically 
significant increase in total amount of supernatant protein in males exposed at 
28 881 ppm compared with controls was seen.  Evidence of increase in palmitoyl 
CoA oxidase activity was observed in all 3 males at 28 881 ppm.  Palmitoyl CoA 
oxidation activity is used as a peroxisomal enzyme marker (Citron, 1995). 

Histopathological examination revealed centrilobular hepatocyte enlargement in a 
number of animals exposed to 2938 and 28 881 ppm.  The presence of 
centrilobular hypertrophy was considered to be an adaptive response, which is 
consistent with the observations in the oral repeat dose study indicating that 
metabolic enzymes in the liver were induced by the test material.   

The findings of this study indicated that at high doses, HFE-7100 induced 
metabolic activity with subsequent breakdown of the parent molecule as evidenced 
by increase in urinary fluoride.  The study report concluded that due to the 
variability of activity and the small number of animals in each treatment group, the 
non-statistically significant increase in palmitoyl oxidase activity provided no 
conclusive evidence that the test substance was acting as a peroxisome proliferator 
(Huntingdon Life Sciences, 1996a). 

7.7.3 13-week repeat dose inhalation toxicity study in rats (ND) 

Groups of Sprague-Dawley rats (5/sex/group) were exposed to the vapour of HFE-
7100 for 6 h/day, 5 d /week for 13 consecutive weeks to concentrations of 0, 1500, 
4500, 7500 and 15 000 ppm (0, 15.4, 46.1, 76.8 and 153.7 mg/L) by whole body 
inhalation.  A control group was exposed to air only.  Concurrent exposure of 
pregnant female rats to 4500, 7500 and 15 000 ppm (46.1, 76.8 and 153.7 mg/L) in 
an embryo foetal development study were also conducted, which is described later. 

No effects of treatment were evident in clinical signs, body weight gain or food 
consumption.  Haematology, biochemistry and urinalysis investigations did not 
reveal any treatment-related changes.  Functional observation tests did not indicate 
any treatment-related neurotoxicity.  Between exposures, incidental clinical signs 
were observed including hair loss, damaged tail, overgrown lower teeth, missing 
upper teeth and swollen eyes from an orbital sinus bleed.  Behavioural changes 
such as slight incidence of vocalisation during removal from the cage, soft faeces 
and incidence of hair loss were confined to exposure at 15 000 ppm.  Food 
consumption and body weights of treated groups were comparable with the control 
group. 

A dose-related increase in total urinary fluoride was observed in all treated groups 
compared with the control group.  However, the increase in urinary fluoride output 
was determined to be a consequence of metabolism of the test substance and not a 
toxic effect. 
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There were no deaths during the study.  Statistically significant increases in spleen, 
kidney, and liver weights and an increase in palmitoyl CoA oxidase activities were 
observed in males exposed to 15 000 ppm.  Although there were statistically 
significant weight increases in the liver, spleen and kidneys, no histopathological 
findings were detected that could explain the organ weight changes in the spleen 
and kidneys.  The histopathological change seen in the liver consisted of minor 
degrees of centrilobular hepatocyte hypertrophy.  This finding is not uncommon 
and is considered associated with metabolic processing within the liver.  This 
observation is consistent with the effects obtained from the other repeated dose 
studies. 

A No Observed Adverse Effect Level (NOAEL) of 7500 ppm was determined 
based on an increase in palmitoyl CoA activities (indicating peroxisome 
proliferation) observed at the highest dose (Huntingdon Life Sciences, 1996c).  

7.8 Genotoxicity 

Two in vitro studies and one in vivo study were submitted with the original 
application (Huntingdon Life Sciences, 1996; Mitsubishi Chemical Safety Institute, 
1996).  In a bacterial (Salmonella and E.coli) gene mutation assay, doses ranging 
from 1.25 to 20 mg/plate showed no increase in the incidence of gene mutations in 
Salmonella tester strains TA1535, TA1537, TA98, TA100, or in E. coli bacterial 
strain WP2, with or without metabolic activation.  The test was carried out using 3 
cultures per dose per strain.  An independent repeat test confirmed the absence of 
mutagenicity in all tester strains at all doses.  

In the chromosome aberration assay, Chinese hamster lung (CHL) cells were 
treated with HFE-7100 at concentration levels between 0.63 mg/mL and 10 
mg/mL.  There was no increase in the incidence of chromosomal damage following 
treatment with HFE-7100 for either the 24 or 48-hour treatment, in the absence of 
metabolic activation.  In addition, no induction of chromosomal aberration was 
observed after 6-h treatment with metabolic activation.  

In the in vivo assay, HFE-7100 was injected into the peritoneal cavity of Swiss 
mice, 5/sex at doses of 1250, 2500 or 5000 mg/kg bw.  The negative control group 
received the vehicle, aqueous 1% methylcellulose. The positive control group was 
dosed orally (by intragastric gavage) with Mitomycin C. 

Bone marrow smears were obtained from all treated animals at each sampling time 
(24, 48 or 72 h after treatment). There was no significant increase in the frequency 
of micronucleated polychromatic erythrocytes at all sampling times compared with 
the control group.  There was no significant decrease in the ratio of polychromatic 
to normochromatic erythrocytes after treatment.  The positive control produced 
highly significant increases in the frequency of micronucleated polychromatic 
erythrocytes together with decreases in the ratio of polychromatic to 
normochromatic erythrocytes.  Based on the above results, HFE-7100 is not 
determined to be mutagenic using in vitro and in vivo assays. 

7.9 Reproductive effects (ND) 

An inhalation one-generation reproductive study was conducted with HFE-7100 to 
study the effects on male and female fertility, general reproductive performance, 
and on the pre- and post natal development of the offspring (TNO, 2003).  Four 

Secondary Notification Assessment  NA/482S 22 



 

groups (28/sex/group) of Wistar rats were exposed by nose-only inhalation to HFE-
7100 at atmospheric concentrations of 0 (control), 3000 (31.0 g/m3; low dose), 
7500 (77.5 g/m3 ; mid dose) and 12 500 ppm (129.1 g/m3 ; high dose). 

Prior to mating, each group of males and females were exposed to the appropriate 
concentrations of test material for 6 h/day, 5 d/week (10 weeks for males while the 
females were only exposed for 2 weeks).  Control animals were exposed to air only 
until the day before sacrifice.  

During the mating period, males were exposed daily for 6 h until the day before 
sacrifice.  The females were exposed daily for 6 h during the mating and gestation 
periods until gestation day (GD) 19.  The female rats were allowed to litter and rear 
their pups until weaning.  During the lactation period, the animals were not 
exposed. 

At the end of GD 19, females were examined twice daily for signs of parturition 
and litters were examined for dead pups once a day.  

The total litter size and numbers of each sex, stillbirths, livebirths, grossly 
malformed pups, and pups showing abnormalities were recorded on post natal (PN) 
day 1.  In addition, the number of live and dead pups, and the number of pups 
showing malformations were recorded on days 4, 7, 14 and 21-post-partum.  The 
litters were weighed on days 1, 4 (before and after culling), 7 and 14-post-partum. 

At weaning (PN day 21), all pups were weighed individually, checked for overt 
signs and sacrificed.  After weaning, F0 females were sacrificed and necropsied. 

Results 

Except for the decreased number of sparsely haired males seen in the mid-dose 
group during the premating period (no reason provided in the study) and which was 
not considered treatment-related, no other changes in appearance, general condition 
or behaviour were noted in both the control and treatment groups during the 
premating gestation and lactation periods. 

No significant differences were observed in mean body weights and food 
consumption for males during the premating period.  Similarly, no significant 
differences in mean body weights and food consumption for females during 
premating, gestation and lactation periods, were observed, except for a decrease in 
food consumption of females of the low dose group during the second week of 
premating period. 

Fertility and reproductive performance in all test groups were comparable with the 
control groups.  Pre-coital time was similar among the groups ranging from 1.93 – 
2.81 d.  There were no differences in the number of pregnant females, the number 
of males that became sire, the number of females with liveborn and the number of 
females surviving delivery among the group.  The mating index, female fecundity 
index, female fertility index, male fertility index and gestation index were 
comparable among the groups and ranged from 75% to 100%.  No difference was 
observed in the duration of gestation. The number of stillborn pups and post 
implantation loss were comparable among the groups and there were no dams with 
all still born pups.  
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The number of pups delivered per litter was comparable among the groups. No 
significant differences in the number of lost pups after culling (PN day 4-21) and 
the number of live pups per litter during the lactation period were observed. 

The macroscopic observation in stillborn pups and pups that died during lactation 
did not indicate any abnormality in the development of the pups.  No significant 
differences in pup body weight and body weight changes were observed among the 
groups. 

Gross examination of parental animals at necropsy did not reveal any treatment-
related findings. The changes observed were mostly isolated or common pathology 
findings in rats of this strain and age. 

No treatment-related effects on terminal body weight and organ weights of parental 
animals were observed.  There were no effects observed on the weight of 
reproductive organs, except a significant decrease in the prostate weight (absolute 
and relative) of the animals in the mid dose groups.  However, this effect was not 
seen in any of the other treatment groups.  Histopathological examination of the 
prostate did not show any abnormalities.  

Microscopic observations of parental animals showed increased striation of the 
dentine of the upper incisors of all rats of the high dose groups (10 animals) and in 
4 animals of the mid dose groups.  One male rat in the high dose group had 
malocclusion of the incisors associated with tooth fracture, haemorrhages, callus 
formation and nasal luminal obstruction.  Striation of the dentine was not seen in 
low dose and control groups.  Striation of dentine in the teeth was due to 
development of decalcification bands, which was regarded as a characteristic 
feature of dentine damage by fluorine compounds (Jarzynka et al 1990).  All other 
histopathological changes occurred at similar incidences among the groups, 
including controls and were common findings in rats of this strain and age. 

The No Observed Adverse-Effect Level (NOAEL) for parental toxicity of HFE-
7100 is 3000 ppm (31.0 g/m3; low dose) based on the presence of striation of the 
dentine of the upper incisors in higher doses.  The No Observed Adverse Effect 
Level (NOAEL) for reproductive and developmental toxicity is 12 500 ppm (129.1 
g/m3).  Based on the above results, HFE-7100 is not determined to have 
reproductive toxicity.  

7.10 Developmental effects (ND) 

An inhalation developmental toxicity study was conducted to evaluate the effects 
of HFE-7100 on pregnant rats and embryofoetal development of the rat 
(Huntingdon Life Sciences Ltd, 1998).  Twenty-five time-mated pregnant female 
rats (Crl: CD BR VAF.Plus strain) per group were exposed by whole body 
inhalation to atmospheric concentrations of 0 (control) and 30 000 ppm (307.4 
mg/L) HFE-7100 for 6 h/day, from days 6 to 19 of gestation.  

Clinical signs, and food and water consumption were observed daily from day 1 of 
gestation.  Body weights were measured on days 1 and 2 of gestation and every 2 
days thereafter. 

On day 20 of gestation, all animals were sacrificed, and examined for congenital 
abnormalities and pathological changes in maternal organs.  The ovaries and uteri 
were examined to determine the number of corpora lutea, number of distribution of 
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live young rats, number and distribution of embryofoetal deaths, individual foetal 
weight from which the litter weight was calculated and gravid uterine weight.  Live 
young were examined externally and weighed.  

Results 

No treatment related clinical signs were observed during the study and food 
consumption was comparable in treated and control groups.  At 30 000 ppm, a 
reduction in mean body weight gain between days 10 to 12 of gestation, compared 
with controls, were observed.  However, a degree of recovery was apparent with 
body weights being comparable for both groups at day 20 of gestation.  

Macroscopic examination of maternal organs did not reveal any significant 
changes.  The incidence and distribution of findings were mostly isolated.  

Twenty-three females per group (control and treated) had live litters at day 20. 
There were no instances of total litter loss in any group.  Pre-implantation loss and 
implantation rate (events determined prior to treatment) were comparable for both 
groups.  

There were no treatment-related changes in the number of corpora lutea, number of 
distribution of live young, number and distribution of embryofoetal deaths, foetal 
weights, gravid uterine weights and sex ratio (as assessed by % males/litter) in the 
treated animals, compared with the control group.  

There were 0/286 and 3/297 malformed foetuses (0/23 and 3/23 litters affected) in 
the control and 30 000 ppm groups, respectively.  At 30 000 ppm, the mean 
percentage incidence of foetuses with supernumerary ribs was higher than in 
controls although the difference was not statistically significant. There was no 
obvious effect of treatment on the type and incidence of visceral anomalies.  

The presence of supernumerary ribs is common in rat teratology studies.  These 
effects in foetuses have been found to be reversible after birth (Wickramaratne, 
1988).  In the absence of any other skeletal or visceral abnormalities, HFE-7100 is 
not considered to have developmental effects under the conditions of the study. 

7.11 Cardiac sensitisation study 

HFE-7100 was evaluated for its potential to cause cardiac sensitisation to beagle 
dogs by nose-only inhalation (Huntingdon Life Sciences, 1996).  A preliminary test 
was first conducted in 9 beagle dogs to determine the appropriate doses to be used 
for the Cardiac Sensitisation Study.  The dogs were exposed by nose-only 
inhalation to air for 17 minutes, along with various concentrations of adrenaline (1-
12 µg/kg) administered by intravenous injection, before and during inhalation.  
From the preliminary study, six dogs were selected and exposed to atmospheric 
concentrations of 1%, 2%, 5% and 10% v/v HFE-7100 in air, along with adrenaline 
concentrations of 1, 2, 4 and 12 µg/kg.  The selected dogs represented each class of 
responders (weak, moderate and strong responders).  All six animals were exposed 
separately and sequentially to the test substance (1%, 2% and 5% v/v) and 2 of the 
six animals were also exposed to 10% v/v of the test substance. 

In dogs exposed to 10% v/v HFE-7100, general restlessness, cold extremities, limb 
rigidity, head and whole body tremors, head shaking, arched back, general state of 
agitation and salivation were observed.  These clinical signs suggested that higher 

HFE - 7100 25



 

exposures to the test substance would not be tolerated.  Similar signs were seen in 
dogs exposed at 5% v/v but the signs were generally less severe.  Positive evidence 
of cardiac sensitisation is indicated by the presence of multiple multifocal ectopic 
beats, or ventricular fibrillation, following adrenaline administration, during 
inhalation of the test substance.  The absence of the above effects is indicative of a 
negative result.  No cardiac sensitisation reactions were observed in any of the 
exposed groups.  Results of the study indicate that HFE-7100 has no potential to 
cause cardiac sensitisation in beagle dogs. 
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8.   Evaluation of Human 
Toxicological Data 

8.1 Skin irritation (ND) 

A Human Cumulative Irritancy Panel Test (HCIPT) was conducted to determine 
and compare the cumulative (Comsumer Product Testing, 2005a). 

A total of twenty-seven subjects, both male and female aged between 21 and 58 
years participated in the study, Twenty-three participants completed the study, 
while the remaining discontinued due to personal reasons, unrelated to the study. 

The upper back served as the treatment site.  Approximately 0.2 mL of the test 
material MTDID 3519 = 3M ™ Cosmetic Fluid CF-61 Lot# 20008, or an amount 
sufficient to cover the contact surface was applied on the 3/4″ x 3/4″ absorbent 
pads of adhesive dressing and applied to the treatment sites to form occlusive 
patches.  The test material was applied to the treatment site from Monday to Friday 
to maintain twenty-one consecutive days of direct contact.  Patches applied on 
Friday remained in place until the following Monday.  Evaluation of the test sites 
was conducted prior to each patch application. 

If a test site exhibited an evaluation score of ‘3’ which indicated marked erythema, 
with possible oedema, then application of test material to this site was discontinued 
and an observed score of ‘3’ was recorded for the remaining study days. 

Observations conducted at the end of the study showed the total score was 2, with 2 
subjects scoring of 0.5 each, and 1 subject with a score of 1.  The total score was 
within the Cumulative Irritation Total (CIT) scoring system for scores ranging 
from 0-49 (Essentially no evidence of cumulative irritation under conditions of 
use).  Results indicated that MTDID 3519 = 3M (TM) Cosmetic Fluid CF-61 Lot# 
20008 did not have a clinically significant potential for cumulative dermal 
irritation. 

8.2 Skin sensitisation (ND) 

A Human Repeat Insult Patch Test (HRIPT) was conducted to determine by 
repetitive epidermal contact, the potential of the test material MTDID 3519 = 3M 
(TM) Cosmetic Fluid CF-61 Lot# 20008 to induce primary or cumulative irritation, 
and/or allergic contact sensitisation (Consumer Product Testing, 2005b). 

Two hundred and twenty-four subjects, male and female aged between 16 and 79 
years, participated in the study. Two hundred and ten subjects completed the study.  
The remainder discontinued for various reasons unrelated to the study.  
Approximately 0.2 mL, or an amount sufficient to cover the contact surface was 
applied on 3/4″ x 3/4″ absorbent pads of adhesive dressing to the upper back, 
between the scapulae, to form occlusive patches. 
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Induction phase 

Patches were applied three times per week for a total of nine applications.  The site 
was marked to ensure the continuity of patch application.  Following supervised 
removal of the first induction patch, participants were instructed to remove all 
subsequent induction patches at home, 24 h after application.  Evaluation of the test 
site was made prior to re-application.  If a participant was unable to report on an 
assigned day, one make-up day was permitted which was added to the induction 
period. 

Challenge phase 

Approximately two weeks after the final induction patch application, a challenge 
patch was applied to a virgin test site adjacent to the original patch site, following 
the same procedure described for induction.  The patch was removed and the site 
scored 24 and 72 h post application.  No visible skin reaction was noted in any of 
the subjects throughout the test period.  Results indicated that MTDID 3519 = 3M 
(TM) Cosmetic Fluid CF-61 Lot# 20008 did not cause dermal irritation or allergic 
contact sensitisation. 
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9. Hazard Classification 

This section discusses the classification of the health effects of HFE-7100. 
according to the NOHSC Approved Criteria for Classifying Hazardous Substances 
(NOHSC, 2004).  The NOHSC Approved Criteria are cited in the NOHSC 
National Model Regulations for the Control of Workplace Hazardous Substances 
(NOHSC, 1994) and provide mandatory criteria for determining whether a 
workplace chemical is hazardous.  

The classification for health effects is based on experimental studies (animal, and 
in vitro and vivo tests). HFE-7100 was determined to be non-hazardous based on 
acute oral and inhalation toxicity, eye and skin irritation effects, sensitiser 
genotixicity (in vitro and in vivo), and cardiac sensitisation data provided with the 
original submission. 

HFE-7100 is not classified as a skin irritant or sensitiser based on new human data 
provided by the applicant. 

The hazard classification for the new data (ND) provided for the Secondary 
Notification for chronic toxicity (28-day oral repeated dose and 13-week inhalation 
repeated dose toxicity), reproductive effects and developmental effects are 
presented below. 

Classification of HFE-7100 in accordance with the Globally Harmonised System of 
Classification and Labelling of Chemicals (GHS) (OECD, 2003) can be found in 
Appendix 2.  This is provided for guidance only, is not mandatory and has no legal 
status at present. 

9.1 Effects from repeated or prolonged exposure 

According to the NOHSC Approved Criteria, a substance is classified as hazardous 
when substance-related deaths or serious damage (clear functional disturbances or 
morphological changes which have functional toxicological significance) are likely 
to be caused by repeated or prolonged exposure by an appropriate route.   

In the 28-day repeat oral dose toxicity study, the differences in clinical 
observations, haematology, clinical chemistry, body weight and organ changes 
were either not dose-dependent, within the normal range or were resolved during 
the recovery period.  These changes were therefore considered incidental.  In males 
of the high dose group (1000 mg/kg bw), centrilobular hypertrophy of the 
hepatocytes and hypertrophy of the follicular cells in the thyroid were observed, 
which were regarded as adaptive changes.  In addition, these effects were not 
observed in the recovery group, which suggest that this effect is reversible.  The No 
Observed Effect Level (NOEL) was determined to be 200 mg/kg bw/d based on the 
absence of systemic toxicity or histopathological changes at this dose level. 

In the 13-week (90-day) repeat inhalation dose toxicity study, isolated clinical 
signs were observed in rats exposed to HFE-7100 at the high dose group i.e.15 000 
ppm.  A dose-related increase in total urinary flouride was observed in all treated 
groups, which indicated that HFE-7100 was metabolised.  Hypertrophy of 
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centrilobular hepatocytes in both sexes, and statistically significant increases in 
relative liver weights and palmitoyl CoA oxidase activities were observed in males 
in the highest dose group.  A No Observed Adverse Effect Level (NOAEL) of 
7500 ppm was determined based on an increase in palmitoyl CoA activities 
(indicating peroxisome proliferation) observed at the highest dose. 

Classification 

HFE-7100 does not meet the NOHSC Approved Criteria (NOHSC, 2004) for 
danger of serious damage to health by prolonged exposure (R48) 

9.2 Reproductive toxicity 

According to the NOHSC Approved Criteria, reproductive toxicity includes 
impairment of male and female reproductive functions or capacity, and the 
induction of non-heritable harmful effects on the progeny. Reproductive toxicity 
may be classified as effects on male or female fertility and developmental toxicity. 

9.2.1 Fertility 

In the reproductive toxicity study in rats by inhalation exposure, no treatment 
related effects were observed during pre mating, mating, gestation and lactation 
periods.  Fertility and reproductive performance in all test groups were comparable 
with the control group.  Increased striation of the dentine of the upper incisors of 
rats in the mid (7500 ppm) and high (12 500 ppm) dose groups were observed. 
Striation of the dentine is due to the development of decalcification, which is a 
dentine damage caused by flourine compounds. The NOAEL for parental toxicity 
is 3000 ppm based on the presence of increased dentine striation at the higher doses 
(7500 ppm and 12 500 ppm).  

Classification 

HFE-7100 does not meet the Approved Criteria (NOHSC, 2004) for classification 
of substances that cause concern for human fertility (R62). 

9.2.2 Developmental 

In a developmental toxicity study in rats by inhalation exposure, there were no 
treatment related changes in any of the litter parameters, except for a non 
significant increase in incidence of foetuses with supernumerary ribs at 30 000 
ppm. The presence of supernumerary ribs is a common observation in rat 
teratology studies and in the absence of any other skeletal or visceral abnormalities, 
the presence of supernumerary ribs is not considered to be a developmental effect 
under the conditions of the study.  The NOAEL for development toxicity is 12 500 
ppm. 

Classification 

HFE-7100 does not meet the Approved Criteria (NOHSC, 2004) for classification for 
developmental effects (R63). 
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10. Environmental Effects 
Assessment 

The following ecotoxicity studies (Table 4) have been previously supplied by the 
applicant and is included here for completeness.  The tests were carried out to 
OECD Test Methods. 

Table 4: Ecotoxicity test results 

Test Species Results (mg./L) 

Acute Toxicity (S; N) Fathead minnow 
(Pimephales promelas) 

96 h LC50>7.9 

Immobilisation (S; N) Water Flea (Daphnia 
magna) 

48 h EC50>10 

Growth Inhibition 
(S; N) 

Algae (Selenastrum 
capricornutum) 

72h ErC50>8.9 

 

Flow through; S=Static; N=Nominal Concentration. 

To avoid volatilisation of the chemical, tests were performed in closed vessels with 
no head space. 

During testing in fish, sub lethal effects (abnormal swimming behaviour) was 
observed.  Over the test period, only 1.25% loss in concentration of the test 
substance occurred.  One concentration only was tested, at the limit of solubility. 

No sublethal effects were observed with Daphnia.  An average of 29% loss in 
concentration of the test media (over three tested concentrations) occurred. 

No observations were made during algal testing.  Due to the restricted gas 
exchange situation because of the closed test vessel, the algae media was enriched 
with sodium bicarbonate to allow for algal growth.  A glass marble was placed in 
each test chamber to aid in algal suspension. 

While no sub lethal effects were observed with Daphnia and no observations were 
made during algae testing, the chemical may exhibit slight toxicity to fish, with a 
NOEC <7.9 ppm.  The volatility of the chemical suggests any of the substance 
entering waterways will not remain long enough for toxic effects to occur. 
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11. Risk Characterisation 

HFE–7100 is manufactured as a mixture of two inseparable isomeric chemicals 
with identical properties.  A risk assessment of the mixture containing the two 
isomers was conducted, and not individual assessments of the isomers.  The 
mixture is a clear colourless liquid.  It has a high vapour pressure but is stable 
under highly acidic conditions. 

The data provided in the original assessment indicated that HFE-7100 had very low 
acute oral and inhalation (based on analogue data) toxicity.  The chemical was 
slightly irritating to the eyes and skin, but not a skin sensitiser.  In a 28-day repeat 
dose inhalation study, there was no conclusive evidence that HFE-7100 was acting 
as a peroxisome proliferator.  It is not genotoxic and has no potential to cause 
cardiac sensitisation. 

HFBA, a major metabolite of HFE-7100 was identified as a convenient marker for 
HFE-7100 following intravenous administration.  Dermal absorption of HFE-7100 
is assumed to be <5% as no detectable levels of HFBA were found in the serum of 
rabbits following dermal application of multiple doses. 

In a dermal absorption study, slight to severe dermal irritation, and a very slight 
dermal irritation were observed in the control and treated animals, respectively.  At 
necropsy, thickened, tan-coloured, crusted skin, and multiple red to dark red areas 
on the test sites were observed in animals in the control group.   These observations 
were not seen in the test group and the reason for the dermal irritation observed in 
the control group was not determined. 

In a 13-week inhalation study, there was evidence that HFE-7100 acted as a 
peroxisome proliferator in males at the highest dose tested (15 000 ppm). However, 
since the effect was confined to males exposed to a very high dose and in the 
absence of other significant changes in the study, or any overt effects in other 
repeat dose studies, HFE-7100 is not expected to cause serious damage to health by 
prolonged exposure. It has no developmental or reproductive effects.  HFE-7100 
was determined to be non-hazardous. 

In an HRIPT, 210 subjects were treated with the test material MTDID 3519 = 3M 
(TM) Cosmetic Fluid CF-61 Lot# 20008.  No visible skin reactions were noted at 
the end of the Induction or Challenge phase in any of the subjects.  Under 
conditions of the study, the test material did not indicate a potential for dermal 
irritation or allergic contact sensitisation. 

In a 21-day HCIPT, 23 subjects were treated with the test material MTDID 3519 = 
3M (TM) Cosmetic Fluid CF-61 Lot# 20008, for 21 days.  A 21-day CIT Score 
was determined for each subject, and an irritation score obtained on a daily basis. 
At the end of the study the CIT was 2 with two subjects scoring 0.5 each and 1 
subject with a score of 1.  Based on the ‘Generalised Interpretation of Scores’  
provided in the study, the CIT score of 2 was considered as ‘essentially no 
evidence of cumulative irritation’.  Under the conditions of the study, the test 
material did not indicate a clinically significant potential for cumulative dermal 
irritation.  
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11.1 Occupational 

HFE-7100 will currently be imported in formulated cosmetic products and as raw 
material at a later stage, to be formulated into cosmetic products.  The formulation 
process is largely automated but manual intervention may also be required. 

Occupational exposure to HFE-7100 during transport and storage is low due to the 
handling of sealed packages.  Similarly, distribution, warehouse and retail workers 
will also have low exposure as these workers will only handle sealed products.  
Risk of adverse effects during transport and storage of HFE-7100 is minimal as 
potential exposure to the chemical is unlikely or very low, except in cases of 
accidental spills. 

11.1.1 Formulation into end use products 

During formulation of HFE-7100 into cosmetic products, dermal contact and 
inhalation exposure are the most likely routes of exposure.  Ocular exposure may 
also occur due to accidental splashes.  Exposure to HFE-7100 during filling and 
packing into retail containers is expected to be minimal, as the filling operation is 
typically automated. 

Although, HFE-7100 is considered a non-hazardous chemical any occupational risk 
due to dermal and inhalation exposure during the formulation process can be 
reduced by wearing appropriate PPE including gloves, and protective clothing and 
respiratory protection when handling the chemical.  Local exhaust ventilation 
(LEV) during formulation will also minimise exposure and the risk of adverse 
effects. 

11.1.2 End use products 

Occupational exposure to end use products containing HFE-7100 may occur in 
sales people demonstrating the use of the product.  The concentration of HFE-7100 
in end use products is between 0.5% to 95%.  While the products containing the 
chemical are likely to be used regularly, actual applications (eg. dermal and 
aerosol) will only normally occur via short intermittent applications.  Therefore, 
the risk of adverse effects during this activity is likely to be low. 

11.2 Public 

It is expected that during import, transport, storage, and formulation of cosmetic 
products, exposure to the general public will be limited, except in the event of an 
accidental spill. 

Cosmetic products containing HFE-7100 will be sold in the public domain, 
consequently there is potential for widespread public exposure.  Skin contact with 
cosmetic products will be the main route of public exposure followed by inhalation 
for room/air freshener applications.   

The risk to human health from exposure to HFE-7100 has been characterised using 
margin of exposure (MOE) methodology commonly adopted in international 
assessments (EC, 2003) 
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The MOE provides a measure of the likelihood that a particular adverse health 
effect will occur under the conditions of exposure.  As the MOE increases, the risk 
of potential adverse effects decreases.  In deciding whether MOE is of sufficient 
magnitude, expert judgment is required.  Such judgments are usually made on a 
case-by-case basis, and should take into account uncertainties arising in the risk 
assessment process, such as the completeness and quality of the database, the 
nature and severity of effect(s) and intra/inter species variability. 

11.2.1 Dermal 

Consumer products containing HFE-7100 are in the form of lotions, creams, 
aerosol sprays, liquids, gels and soap bars.  The risk for consumers would be 
mainly through the dermal route during application of these products.  The risk is 
dependent on the amount used and the frequency of use of the different products.  
Since no Australian data on the typical amounts used per application, frequency of 
use and duration of contact of the different products used by consumers were 
available, Health Canada Cosmetic data were used (see Table 6.1).  The MOE for 
dermal toxicity is based on the NOAEL of 200 mg/kg bw/d from a 28-day repeat-
dose study in rats.  Based on this NOAEL, the MOEs for fragrance use and for use 
of skin products were determined to be 1090 and 143 respectively. 

11.2.2 Inhalation 

The risk of inhalation exposure for consumers using room/air fresheners was 
determined from modelled data for cosmetic use, collected by the European 
Cosmetics and Toiletries Association (Colipa, 1997).  No data were available for 
exposure during spraying of room/fresheners, therefore exposure data from 
deodorant sprays was used in the model.  The main route of exposure is inhalation, 
therefore, the inhalation NOAEL of 7500 ppm (76 844 mg/m3) determined from a 
13-week repeat-dose inhalation toxicity study in rats exposed for 6 h per day, was 
chosen for the risk characterisation.  Assuming 100% absorption, the average body 
weight of a rat as 0.35 kg and a rat respiratory rate of 0.29 m3/day, (Derelanko MJ, 
2000) the absorbed dose was determined as follows : 

76 844 mg/m3 x 0.29 m3/day x 6h   

0.35 kg x 24 h 

= 15 918 mg/kg/d 

Inhalation exposure for the public using room air fresheners determined from 
modelled data was 0.1445 mg/kg/d.  Based on the NOAEL of 15 918, the margin 
of exposure (MOE) was as follows: 

Margin of exposure = 15 918 mg/kg/d = 110 157 

0.1445 

Since the MOE for consumers was >100 000, it is determined that there is no risk 
of adverse health effects from this route of exposure. 
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11.3 Environmental 

When released, the chemical is expected to partition almost entirely to the 
atmosphere.  It has an expected lifetime in the atmosphere of 4-5 years, which is 
far lower than for many other solvents and greenhouse gases.  The chemical will 
degrade through a series of atmospheric reactions to give polar perfluorinated 
species such as the C4 and lower perfluorinated carboxylic acids (PFCAs), TFA, 
perfluorinated alcohols and COF2.  These are expected to be removed from the 
atmosphere through precipitation (von Sydow, 2000). 

The applicant suggests that one of the breakdown pathways of the branched isomer 
of the notified chemical leads to the formation of trifluoroacetic acid (TFA).  This 
chemical is extremely stable in the environment and has been shown to be 
ubiquitous in precipitation; detected in samples of rain from Ireland and Poland and 
snow from Canada, Sweden, New Zealand and East Antarctica (von Sydow et al. 
2000).  These authors also noted that there was some evidence to suggest that TFA 
is also derived from natural sources.  TFA has also been widely found in ocean 
waters (Scott et al. 2005, Frank et al. 2002). 

While PFCAs are also stable, they are widespread contaminants and have been 
detected in arctic seals, whales and birds.  These have largely been the 9-15 carbon 
chain length acids. Perfluorobutanoic acid does not appear to have been found in 
biota to date. 

Perfluorooctanoic acid (PFOA) has also not been found to be a major contaminant, 
as this is rapidly and nearly completely eliminated in urine.  The lack of detection 
of the lower homologues is attributed by Verreault et al (2005) to "a comparable 
high depuration and excretion rate, and perhaps also low bioavailablity, 
bioaccumulation potential and exposure, as a result of low environmental 
concentrations”.  

The chemical has an ozone depletion potential (ODP) of zero (US EPA 2005). 

Its global warming potential (GWP) is rated as 1300 on a 20 year time horizon, 390 
on a 100 year time horizon and 120 on a 500 year time horizon (ie, a radiative 
forcing of 1300, 480 and 120 times that of carbon dioxide on 20, 100 and 500 year 
time horizons respectively).  The drop in GWP with increasing time horizons 
reflect the relatively short atmospheric lifetime. In the worst case, assuming that 
4.2 tonnes of the notified chemical are used and released to the atmosphere each 
year in Australia, when averaged over a 20 year period this is roughly equivalent to 
the effect of releasing 4.2 × 1300 = 5460 tonnes of CO2.  To put this emmisions in 
perspective, in 2003 the Australian greenhouse gas emissions amounted to the 
equivalent of 550 ×106 tonnes of carbon dioxide (AGEIS 2005).  Therefore, the 
contribution to greenhouse gases from the introduction of the chemical for the 
proposed use will be equivalent to less than 0.001% of the current emissions. 

Additionally, this chemical will be used to replace ozone depleting substances 
which are likely to exhibit longer atmospheric lifetimes and higher global warming 
potentials.  The environmental risk resulting from the use of this chemical is rated 
as low. 
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Hydrofluoroethers are approved by the US EPA as they are not ozone-depleting, 
offer reduced lifetimes compared to perfluorocarbons and are generally minimally 
toxic (US EPA 2005). However, the chemical contains a perfluorinated moiety 
which has been identified as a potential source of short chain PFCAs in the 
environment.  It is likely that degradation of the chemical will result in the release 
of degradation products that will ultimately contribute to this PFCA load in the 
environment.  It is likely that the ultimate degradation products will include C4 
perfluorobutanoic acids and TFA.  The latter is already a widespread contaminant 
around the globe and the contribution from this source is likely to be low.  By 
contrast there is little information about environmental levels of C3 and C4 
perfluroalkyl acids, alcohols or related substances.  However, available literature 
indicates that C7 perfluoroalkyl acids and below such compounds are not expected 
to bioaccumulate but will be persistent and spread across the world.  
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12. Discussion and Conclusions 

HFE-7100 is not currently manufactured or formulated in Australia.  HFE-7100 is 
used as a solvent/solvent carrier and will be imported as a formulated product for 
use as fragrances, personal body care products, and room aerosols in varying 
concentrations.  The concentration of the chemical in cosmetic preparations will 
range from 1% to 95%.  The products will be packaged in plastic and glass 
containers and distributed for sale.  In the future, HFE-7100 will be imported as 
raw material in 200 L metal drums for formulation into cosmetic products. 

HFE-7100 is a clear colourless liquid with a boiling point of 58°C, water solubility 
of 8.47 mg/L @ 20°C, and vapour pressure of 27.736 kPa@25°C. 

Health hazards 

HFE-7100 has very low acute oral toxicity (LD50 >5000 mg/kg bw).  An acute 
dermal toxicity study was not performed.  An acute inhalation study in rats was 
conducted on a chemical analogue, perfluorobutyl methyl ether.  Based on the 
results of this study, it was determined that HFE-7100 has low acute toxicity by 
inhalation.  It is not an eye or skin irritant, and is not a skin sensitiser.  In a 28-day 
oral repeated-dose toxicity study in rats, the No Observed Adverse Effect Level 
was identified as 200 mg/kg bw/d based on the absence of systemic toxicity or 
histopathological effects at this level.  In a 13-week repeat dose inhalation toxicity 
study in rats, the No Observed Adverse Effect Level (NOAEL) was determined to 
be 7500 ppm based on an increase in palmitoyl CoA oxidase activities at the higher 
dose.  Although there were statistically significant macroscopic weight increases in 
the liver, spleen and kidneys, no histopathological findings were detected that 
could explain the organ weight changes in the spleen and kidneys.  The 
histopathological change seen in the liver consisted of minor degrees of 
centrilobular hepatocyte hypertrophy.  This finding is not uncommon and is 
considered associated with metabolic processing within the liver.  HFE-7100 was 
not determined to be genotoxic based on in vitro and in vivo assays.  No 
reproductive effects were noted in an inhalatory one-generation study conducted 
with HFE-7100.  In a developmental study, the mean percentage incidence of 
foetuses with supernumerary ribs was higher than in controls, although the 
difference was not statistically significant.  However, the occurrence of 
supernumerary ribs is a common observation in rat teratology studies, besides these 
effects in foetuses have been found to be reversible after birth.  In the absence of 
any other skeletal or visceral abnormalities, the presence of supernumerary ribs is 
not considered to be a developmental effect. 

HFE-7100 is not classified as a hazardous chemical according to the NOHSC 
Approved Criteria for Classifying Hazardous Substances (NOHSC, 2004).  HFE-
7100 is not classified as hazardous according to the Globally Harmonised System 
for the Classification and Labelling of Chemicals (GHS) (OECD, 2002).  This 
system is not mandated in Australia and carries no legal status.  . 

HFE-7100 is not listed in the Australian Code for the Transport of Dangerous 
Goods by Road and Rail (FORS, 1998). 
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Environmental hazard and risk 

No sublethal effects were observed with Daphnia, however, the chemical may 
exhibit slight toxicity to fish with a NOAEC of <7.9 ppm.  The volatility of the 
chemical suggests that any of the chemical entering waterways will not remain 
long enough for toxic effects to occur. 

HFE-7100 when used in cosmetic products is not expected to be a risk to the 
aquatic or soil environmental compartments, but will effectively contribute in 
minimal amounts to Australia’s greenhouse gas emissions and probably contribute 
in a similar amount to the global pool of short chain PFCAs. 

Occupational risk 

Occupational exposure to the formulated product, or the raw material is likely 
during packaging, dispensing, transport or cleaning up in the event of a an accident 
or spill.  There is potential for exposure to the raw material during the formulation 
process.  Exposure for end users is likely when the sales staff demonstrate the use 
of the product.  During formulation, dermal contact and inhalation exposure are the 
most likely routes of exposure. Although HFE-7100 is a non-hazardous chemical, 
exposure to the chemical can be reduced by the use of PPE.  Risk of adverse effects 
during occupational use is considered to be low. 

Public risk 

Consumer products containing HFE-7100 will be available in the form of lotions, 
creams, liquid or gel.  It will also be available as soap bars or aerosol room 
fresheners.  Public exposure to the chemical is anticipated as it will be used 
Australia-wide.  Skin exposure will be the main route of exposure followed by 
inhalation exposure for room air fresheners.  Following the assessment of 
consumer exposure for the various cosmetic products and room air fresheners, the 
risk was found to be very low, and no specific risk management actions are 
required for consumer protection. 
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13. Recommendations 

This section provides the recommendations arising from the assessment of HFE-
7100.  Recommendations are directed principally at regulatory bodies and 
importers and formulators of HFE-7100.  Implicit in these recommendations is that 
best practice is implemented to minimise occupational and public exposure and 
environmental impact.   

13.1 Recommendations to importers and State and Territory Authorities 

13.1.1 Hazard communication – Material Safety Data Sheet (MSDS) 

Under the National Model Regulations for the Control of Workplace Hazardous 
Substances (NOHSC, 1994) and the Commonwealth, State and Territory 
regulations introduced in accordance with these national model regulations, 
employees shall have ready access to MSDS for hazardous substances at their 
workplace. 

Although HFE-7100 is not classified as a hazardous substance and there is no legal 
requirement to provide an MSDS, it is good practice to do so, as an MSDS is a 
well-accepted and effective method for the provision of workplace information. 

13.2 Recommendation to importers and users 

13.2.1 Occupational controls 

The risk of adverse effects for occupational use of HFE-7100 is low.  The control 
measures for HFE-7100 are as follows: 

Avoidance of spillage and splashing of the chemical.  Spillages and splashes 
should be cleaned up promptly using chemical-resistant impervious gloves. 

If engineering controls and safe work practices are insufficient to reduce exposure, 
during the formulation process, employers should ensure that PPE such as gloves 
and overalls are used by workers to minimise occupational exposure.  The PPE 
used should be in accordance with Australian, Australian/New Zealand or other 
approved standards. 

The use of LEV is recommended during the formulation of cosmetic products from 
the raw material. 

13.2.2 Disposal 

Accidental leaks and spillages should be cleaned up promptly with absorbents and 
put into containers for disposal.  The empty drums and their residues should be 
disposed in accordance with government regulations. 
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14. Secondary Notification 

Under Section 65 of the Act, the Secondary Notification of HFE-7100 may be 
required where an applicant or other importer or manufacturer of HFE-7100, 
becomes aware of any circumstances that may warrant a reassessment of its 
hazards and risks.  Specific circumstances include: 

a.  Manufacture of HFE-7100 has begun, or is likely to begin in Australia. 

b.  Additional information has become available on the adverse health and/or 
environmental effects of HFE-7100. 

c.  The use of HFE-7100 has changed, or is likely to change significantly. 

d.  The amount of HFE-7100 introduced into Australia has increased, or is likely to 
increase significantly. 

The Director must be notified within 28 days of the introducer becoming aware of 
any of the above circumstances. 
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Appendix 1 

Calculation of inhalation exposure for consumers exposed to room air fresheners 

 

The concentration in air after using a certain amount of the room air freshener was 
determined from the following equation: 

Cinh =  Qprod x Fcprod 

       Vroom  

 

where Cinh is the concentration in the room air, Qprod the amount of product used per room, 
FCprod the percentage of substance in the product, and Vroom the room volume. 

Cinh=3000 mg x 70%  
             58 m3 

 = 36.2 mg/m3 

Since no data were available for the amount of air freshener used per room (Qprod), data for 
a typical amount of deodorant spray used per application (3 g) from the EU Technical 
Guidance Document on Risk Assessment, Part 1 was used in the equation.  The value of 
70% (FCprod) was the highest concentration available for room air fresheners, and 58 m3 
(Vroom) the room volume (living), taken from the Netherlands data published in the 
Technical Guidance Document on Risk Assessment, Part 1. 

The inhalatory uptake of the chemical (Iinh)based on the concentration in the room air is 
determined from the following equation : 

Iinh= Fresp x Cinh x IHair xTcontact x n 
               BW 
 

where Iinh is the inhalatory uptake of substance, Fresp the respirable fraction of inhaled 
substance, Cinh is the concentration in the room air, IHair, the ventilation rate of the person, 
Tcontact duration of contact per event, n mean number of events per day and BW the body 
weight. 

Iinh=1 x 36.2 mg/m3 x 23 mg/m3 x 0.25 x 1  
                            60 kg x 24h 

= 0.1445 mg/kg/d 

The respirable fraction (Fresp) is 1 (assuming 100% absorption) air concentration (Cinh) of 
36.2 mg2 ,a ventilation rate of 23 mg/m3 (enHEALTH, 2002), duration per application 
assumed to be 15 min, and the number of events per day (n) estimated as 1, taken from the 
data collected by Colipa (EC, 2003), as no data were available for room air fresheners. 
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Appendix 2 

Classification under the Globally Harmonized System of Classification and 
Labelling of Chemicals (GHS). 

HFE-7100 is not classified as a hazardous substance in accordance with the Globally 
Harmonized System of Classification and Labelling of Chemicals (GHS) (OECD, 2003).  
This system of classification will come into force when the GHS is adopted by the 
Australian Government and promulgated into Commonwealth legislation.  GHS 
documentation is available at:  

http://www.unece.org/trans/danger/danger.htm 
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Appendix 3 

This MSDS was provided by3M Australia Pty Ltd.  It is reproduced here as a matter 
of public record.  The format of this MSDS is acceptable under the NOHSC’s 
National Code of Practice for the Preparation of Material Safety Data Sheets 
(NOHSC, 2003).  The accuracy of this information remains the responsibility of the 
applicant. 
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