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Global Warming Potential (GWP)
Impact Categories Cosmetics

 Active content

« Renewable content

« Raw material synergies
 Energy input

Processes
- Energy / source

* Water consumption
« Yield / purification
«  Waste / side streams

* Formulation efficacy
* Product form

« Aquatic burden
Land fill

Application

« Circular economy

Feedstocks Origin
« Cultivation
« Land use / change

« Transportation

Esterification Production: Global Warming Potential
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Enzymatically produced esters have an improved impact on global warming by significantly lowering CO,, footprint

compared to conventional chemical production & non RSPO certified feedstock

Environmental Impact of Your Market Product
Life Cycle Assessment of a typical O/W cream - cradle to gate
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Water
Glycerin2 |II| Global warming potential including
dermofeel NC MB biogenic carbon and land use change

TEGIN M Pellets MB
TEGO Alkanol 1618
Isoamyl Laurate
Decyl Cocoate
Oleyl Erucate

Cetyl Rincinoleate
Xantham Gum
TEGO Feel C 10

» see LCA background info

T see further explanation

By changing to Evonik
enzymatic emollients in
the final formulation an

improved impact on
global warming by 67%
lower CO, footprint
compared to using
conventional chemical
emollients is possible

Low VOC High Performance Sustainable Sunscreen
Spreading behavior, Gloss and Sensory evaluation

Spreading of Sunscreen Sprays
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EK-6127-1254 62% VOC W EK-6127-1255 55% VOC B Market Sunscreen Spray

Spreadability data for the Internal Spray Sunscreens EK-6127-1254 (62%) and EK-6127-1255 (55%).

Gloss [85°]
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Isoamyl Laurate EK-6127-1254 62% VOC
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Gloss measurements on control emollient and spray sunscreens EK-6127-1254
(62%) and EK-6127-1255 (55%).
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EK-6127-1254 62% VOC M EK-6127-1255 55% VOC Sustainable emollients
can be used to replace
ingredients that are
falling out of favor while
maintaining consumer
benefits!
Post Five Minutes
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EK-6127-1254 62% VOC M EK-6127-1255 55% VOC

Sensory profile for EK-6127-1254 (62%) and EK-6127-1255 (55%) compared to
market sunscreen spray control for initial rub in (left) and post 5-minute evaluation

(right).

Surface tension [mN/m]

Quantitative CO, Impact Categories
incl. biogenic carbon + land use change (LUC)
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Process Comparison of Conventional Esterification
vs. Enzymatic Production of Emollient Esters
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Conventional esterification Enzymatic esterification —

prime example of green chemistry’

T see green chemistry info
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The Emollient Chart
dermofeel® sensolv MB and TEGOSOFT® AC MB on the emollient chart

33 Q @ 1 Cyclopentasiloxane Cyclopentasiloxane
32 G G 2 dermofeel® sensolv MB Isoamyl Laurate
31 3 TEGOSOFT® ACMB Isoamyl Cocoate
m 4 TEGOSOFT® DEC Diethylhexyl Carbonate
30 p—
16) 5 TEGOSOFT®* M Isopropyl Myristate
29
g 6 TEGOSOFT®P Isopropyl Palmitate
28 @ 7 TEGOSOFT® DC MB Decyl Cocoate
27 8 TEGOSOFT® OP Ethylhexyl Palmitate
26 9 TEGOSOFT® XC MB Phenoxyethyl Caprylate
55 10 TEGOSOFT® TN C12-15 Alkyl Benzoate
11 TEGOSOFT® OS Ethylhexyl Stearate
24
12 TEGOSOFT® CO Cetyl Ethylhexanoate
23 13 TEGOSOFT® CI Cetearyl Isononanoate
22 \ 14 TEGOSOFT® CT Caprylic/Capric Triglyceride
21 /23 15 TEGOSOFT® APM PPG-3 Myristyl Ether
U 16 Mineral Oil Mineral Oil
20 24
17 ABIL® Wax 9801 Cetyl Dimethicone
19
\ 18 TEGOSOFT® OER MB Oleyl Erucate
_ 1
18 19 Octyldodecanol Octyldodecanol
17 20 Avocado Oil Persea Gratissima Oil
3 10 Viscosity [mPa-s] 100
27 TEGOSOFT®E PPG-15 Stearyl Ether
COLOR OF CIRCLES COLOR OF OUTLINE SIZE OF CIRCLES
. very high polar O fully vegetable based Proportional to spreadability. 22 TEGOSOFT® PBE PPG-14 BUtyl Ether
‘ . The smaller / bigger the size of circle ‘ . .
medium polar O fully vegetable based and the lower / higher the spreadability. 23 ABIL® Wax 9840 Cetyl Dimethicone
Q low polar enzymatically produced low spreadability ~=——— very high spreadability
24 ABIL® 350 Dimethicone

Q very low polar
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