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A screening-level aquatic ecological risk assessment for macrocyclic fragrance materials using a group approach is presented. In the group approach, conservative environmental fate and effects values for compounds within the structure-activity group are used to estimate the potential for aquatic ecological risks
for the group as a whole. The results of the screening-level aquatic ecological risk assessment indicate that at their current volume of use in Europe and North America, macrocyclic fragrance materials pose a negligible risk to aquatic biota. This negligible risk is primarily a function of two factors: (1) macrocyclic
fragrance materials are readily biodegradable and are efficiently removed in wastewater treatment plants, and (2) their aquatic toxicity is low.

Introduction

The RIFM Environmental Framework was developed as a screening tool by
the Research Institute for Fragrance Materials (RIFM) to screen through

a large database of organic compounds used as fragrance ingredients to
assess their potential environmental risk and set priorities for further risk
assessment, as necessary. RIFM has historically used structure activity
groups for the assessment of human health safety. Presented here is the
first application of a group approach for the aquatic risk assessment of a
structurally related group of fragrance ingredients. This group analysis of the
macrocyclic fragrance ingredients described below is appropriate because the
data available for the group as a whole and individually support the concept
that these materials are not only structurally related but behave similarly in
the aquatic environment. In the group approach, conservative environmental
fate and effects values for individual compounds within the group are used to
estimate the potential for aquatic ecological risks for the group as a whole.
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Material Method Result
Ethylene brassylate 301F 89%
Ethylene brassylate 301F 1%
Ethylene brassylate 301F 78%
Ethylene brassylate “Closed Bottle” [40% *
Ethylene brassylate 301B >100%
Ethylene brassylate 301F 89%
Ethylene brassylate 301C 85% (BOD) 100% (GC)
w-Pentadecalactone 301B 93%
Ethylene dodecanedioate 301B 114%
Ethylene dodecanedioate 301C 78% (BOD) 100% (GC)
Ethylene dodecanedioate 301B 80 % & 78%
Oxacyclohexadecen-2-one SCAS 99.3% removal
Oxacyclohexadecen-2-one 301C 92% (BOD) 100% (GC)
Oxacyclohexadecen-2-one 301B 86.1% & 87.1%
Oxacyclohexadecen-2-one 301F 95%
Oxacycloheptadec-10-ene-2-one 301F 84%

3 studies
B All aquatic

® The results indicate that these chemicals are
readily biodegradable and therefore are not
expected to persist in the environment.
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RESULT
99.9% removal
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85% (BOD)
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99.8% removal

52%, 60%, & 68%

wastewater treatment and are readily biodegradable
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Test Exposure Measured Measured

Method Exposure Most Sensitive | Duration | Concentration | Concentration
[3] Chemical Species Method Endpoint (davs) (ma/L) (ma/L)
201 1 3-Methvicvclopentadecenone 1 Scenedesmus subspicatus Static Growth 3 230 30
202 Ethvlene Dodecanoate Daphnia magna Static 1 _Mobilization 2 214 14
200 Ethviene Brassviate Daphnia magna Static __1_Mobilization 2 Not determined 400
203 Ethvlene Brassviate Brachvdanio rerio Static Survival 4 Not determined 1.0625
200 1 Oxacvclohexadecen-2-one 1 Scenedesmus Subspicatus Static Growth 3 2.4 0,020
203 Ethvlene Dodecanoate _nghgqghu;wN_ Elow-Throuah Survival 4 0.88 062

elenastrum

201__1 Ethvlene Dodecanoate capricornutum Static Growth 3 17 061
203 1 Oxacvclohexadecen-2-one 1 onchorvhnchusmvkiss 1 Flow-Through 1 Behavior Z3 2 0.52
2021 Oxacvclohexadecen-2-one 1 Daphniamagna 1 Static 1 _Mobilization 2 048 0.242
2021 3-Methvicvclopentadecenone 1 Daphniamagna 1 Static 1 _Mobilization 2 Q.39 018
203} a:Methvicvclopentadecenone | Onchorvhnchus mvidss | Static-Renewal | Behavior 4 022 0.078
2111 oxacvclohexadecen2-one | Daphniamagna | Static-Renewal | Reproduction | 21 1 Not determined 0.0392
210 1 Oxacvclohexadecen-2-one 1 Pimephales promelas Elow-Through Weight 33 Not determined 0.0285
e e~ B e e

Acute and chronic toxicity data for macrocyclic fragrance materials. The figure legend is as
follows: EB-Br-Ac = ethylene brassylate, Brachydanio rerio, acute test; EB-Dm-Ac = ethylene
brassylate, Daphnia magna, acute test; ED-Om-Ac = ethylene dodecanoate, Onchorhynchus
mykiss, acute test; ED-Sc-Ac = ethylene dodecanoate, Selenastrum capricornutum, acute
test; OH-Om-Ac = oxacyclohexadecen-2-one, Onchorhynchus mykiss, acute test; OH-Dm-Ac
= oxacyclohexadecen-2-one, Daphnia magna, acute test; OH-Ss-Ac = oxacyclohexadecen-
2-one, Scenedesmus subspicatus acute test; OH-Pp-Ch = oxacyclohexadecen-2-one,
Pimephales promelas, chronic test; OH-Dm-Ch = oxacyclohexadecen-2-one, Daphnia
magna, chronic test; 3M-Om-Ac = 3-methylcyclopentadecenone, Onchorhynchus mykiss, ®
acute test; 3M-Dm-Ac = 3-methylcyclopentadecenone, Daphnia magna, acute test; 3M-

Dm-Ch = 3-methylcyclopentadecenone, Daphnia magna, chronic test; 3M-Ss-Ac = 3-
methylcyclopentadecenone, Scenedesmus subspicatus, acute test.
The minimum NOEC is indicated with a large solid triangle, while the maximum NOEC is
indicated with a large solid circle.

Group Ketones le_;lac(t:%rclieessl
100 Volume (EU) <10 tonnes |>100 tonnes
Log K., 6.3 6.7
Biodegradbility Rate |3/hr 3/hr
MW used 250.43 256.39
NOEC 0.011 mg/L [0.027 mg/L
(D. magna) [(P. promelas)
AF 50 10
PNEC 0.22 ug/L 2.7 ug/L
RQ <0.1 <0.1

The screening level risk quotient for the aquatic
compartment was well below 0.1, indicating that the

macrocyclic fragrance ingredients do not present an

Summary
®

environmental risk at their current use levels.

Macrocyclic fragrance ingredients are readily biodegradable and well
removed from wastewater treatment plants

® A screening level risk assessment indicates that macrocyclic fragrance
ingredients do not pose an environmental risk to the aquatic compartment

® Sediment and terrestrial toxicity studies to date show that these
materials are not highly toxic in these compartments

® Peer-reviewed publication is in preparation summarizing these data
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