Effects of Additives on the
Oxidative Stability of Botanical
Emollients

Presented by:
James D. G. Arquette

International Flora Technologies, Ltd.

(602) 545-7000 * Fax: (602) 892-3000 * Arquette@floratech.com

FLORATECH

International Flora Technologies, Ltd. SCC Ontario Chapter - Education Day

1151 North Fiesta Boulevard
Gilbert, Arizona 85233 September 10,1998

USA

The Hoturaf Selufion

CARGILL 2048
1 Vantage v. Cargill
IPR2023-00589



Oxidative Stability

A basic criteria for cosmetic
formulations.
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The Cosmetic Industry

The Only Constant is Change

+ New Ingredients
+ New Ingredient Combinations



The Trend Toward

Botanical Emollients

= THE DRIVERS -
Full Disclosure Labeling Laws
BSE (Mad Cow Disease)

Use of Renewable Resources

Use of Biodegradable Ingredients

Use “Non Animal” Products
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Botanical Emollients

< Qils

-~ Almond ~ Macadamia
~ Traditional Sunflower - Palm
— Hybrid Sunflower ~ Sesame

+» Esters
— Jojoba Esters 15
— Jojoba Esters 60



Determination of Oxidative
Stability

TEST AOCS Method
Peroxide Value Cd 8-53
AOM (Active Oxygen Method) Cd 12-57(93)
Rancimat Cd 12b-92
OSI (Oxidative Stability Index) Cd 12b-92

Oxidograph
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Botanical Emollients

Typical Structures
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Composition of Botanically-
Derived Emollients

Oils Q 12:0 14:0 16:0 16:1 18:0 18:1 18:2 18:3 Others
Amond Qil 00 0.0 56 03 1.1 678 252 00 0.0
Macadamia

Nut Oil 00 10 90 186 32 581 31 00 7.0
Palm Oil | 31 20 445 00 35 389 80 00 0.0
Sesame Oil 00 00 107 02 49 393 434 04 1.1
Hybrid

Sunflower Oil 00 00 31 01 32 85 32 01 1.8
I'raditional

Sunflower Oil 00 0.1 60 01 46 178 691 02 2.1
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Composition of Botanically-

Derived Emollients

Wax-Ester Composition

Chainlength Cse Csg Cy

Double Bonds

Alcohol:Acid 00| Q111100 ] 01| ;1] 004 01| 1

| Acid:Alcohol

Jojoba I 0.7 |03 07| 62 0.5 |36.9

Jojoba Esters 6( 040420135 |16|98|188| 9.2

Chainleagth Cp Cus Cye

Double Bonds

Alcohol:Acid 00| 01| 1100|001 1:1]0:0] 01| 1:d

Acid:Alcoho ‘

Jojoba Esters 1.0 | 38.5 0762 0.5 |36.9
1S 10111957197 133165|32]05]1.0] 05

Jojoba Wax-Esters
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Antioxidants
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Hybriﬂdg;;nﬂ;ber Oil vsﬂ
Traditional Sunflower Oil

=+ Hybrid Sunflower

=e— Traditional Sunflower
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Oxidative Stability Index (Hours)
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Selected Emollients With and Without

Added Tocopherols (1000 ppm)

Jojoba Esters 60
Jojoba Esters 15

Sesame Qi

Palm Oil

Macadamia Oil

Hybrid Sunftower Oil

Traditional Sunflower Oil

Almond Qil
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Shelf Life Guidelines for Lipids

OSI Value (hours) with
Peroxide Value <2 Estimated Shelf Life
0-5 | no guarantee
6-12 6 months
12-20 1 year

20 + 2 years or more
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Summary

Tocopherols

» Low levels improve the stability of
‘inherently stable emollients.

+ High levels do not significantly
improve stability of inherently
unstable emollients.
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Massage Oil Formulas Comparison Test |

Ingredients I IT III 12%
Hybrid Sunflower Oil - 40.00 80.00 95.00
High Oleic Safflower Oil 80.00 40.00 - 3.00
Grape Seed Oil 15.00 15.00 15.00 0.50
Jojoba Oil 3.00 3.00 3.00 0.50
Sweet Almond Oil 1.30 1.30 1.30  0.50
Sesame Seed Oil 0.55 0.55 0.55 0.35
Propylparaben 0.15 0.15 0.15 0.15
Massage Oil Stability with Increased
400 - Levels of Hybrid Sunflower Qil v

; % 300 -

g 2 200 -

< 100 - -

> I ]

0 T - T J s 1
0 40 80 95

% Hybrid Sunflower Qil
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Cosmetic Actives Tested

« Metal Oxides % Chemical
Exfoliatives
X Skil’l Whiteners - 5% Malic Acid
- 1% Kojic Acid - 2% Salicylic
- 7% Arbutin Acid
- 3% Magnesium Ascorbyl +» Sunscreens

Phosphate
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Oxidative Effect of Iron Oxides on
Botanical Emollients

Jojoba Esters 60
Jojoba Esters 15
Sesame Oil

Palm Oil

Macadamia Oil

Hybrid Sunflower Oil

Traditional Sunflower QOil

Almond Qil

0 50 100 150 200
- OSI Val
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Oxidative Effect of Zinc Oxide on
Botanical Emollients

e PR —

Jojoba Esters 60
Jojoba Esters 15

Sesame Oil

Hybrid Sunflower Oil
- Fi ‘uq‘-il.‘!'(?]h
Traditional Sunflower Oil - - #00 + Tocopherols
Almond Oil
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OSI Value (hours)
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Oxidative Effect of Titanium
Dioxide on Botanical Emollients

Jojoba Esters 60 W
Jojoba Esters 15
Sesame Oil

Palm O

Hybrid Sunflower Qil

Tocopheroks
Traditional Sunflower Oil 1702 + Tocopherols

&
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Ahmond Oil
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OSI Value (hours)
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Summary

Iron Oxides (10%) -

degrades all emollients tested

The Best Emollients Tested:
+Jojoba Esters 60
eMacadamia Qil
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Summary

Zinc Oxide (10%)

The Best Emollients Tested:
+Jojoba Ester 60
+Hybrid Sunflower Oil
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Summary

Titanium Dioxide (10%)

The Best Emollients Tested:
eMacadamia Oil
+Jojoba Esters 60
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Exoliatives
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" Oxidative Effect of Malic Acid on
Botanical Emollients

Jojoba Esters 60
Jojoba Esters 15- _______
Sesame Oil
PamOil prammm S @
Macadamia Oil

Hybrid Sunflower Oil

Traditional Sunflower Oil

Almond Oil

0 50 100 150 200
0SI Value (hours)
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Oxidative Effect of Malic Acid and
Titanium Dioxide on Botanical Emollients

Jojoba Esters 60
Jojoba Esters 15
Sesame Oil

Palm Oil

Hybrid Sunflower Oil

Traditional Sunfiower Oil

Almond Oil

0 50 100 150 200 250
OSl Hours
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Oxidative Effect of Salicylic Acid
on Botanical Emollients

Jojoba Esters 60

Jojoba Esters 15

Sesame Oil
* Palm Oil
Macadamia Oil
Hybrid Smnﬂoﬁr Oil |
Traditional Sunflower Oil

Almond Oil

0 50 100 150 200 250
OSI Value (hours)
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Oxidative Effect of Salicylic Acid and
Titanium Dioxide on Botanical Emollients

Jojoba Esters 60
Jojoba Esters 15
Sesame Oil

Palm Oil

Macadamia Oil
Hybrid Sunflower Oil

Tocopherols

Traditional Sunflower Oil
Salicylic Acid + Tocopherols +

Titanium Dioxide

Almond Oil

0 50 100 150 200 250
OSI Hours
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Summary

Salicylic Acid (2%)

The Best Emollients Tested:
oMaCadamia Oil
+Hybrid Sunflower Oil
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Summary

Titanium Dioxide (10%) and
Malic Acid

The Best Emollients Tested:
eJojoba Esters 15
+Hybrid Sunflower Oil
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Summary

Malic Acid (5%)

The Best Emollients Tested:
+Macadamia Oil
+Jojoba Ester 15
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Summary

Titanium Dioxide (10%) and
Salicylic Acid

The Best Emollients Tested:
+Jojoba Esters 60
eMacadamia Oil
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Oxidative Effect of Arbutin on
Botanical Emollients

Jojoba Esters 60
Jojoba Esters 15
, Sesame Oil
Palm Oil

Macadamia Oil

Hybrid Sunflower Oil
Traditional Sunflower Oil
~ Almond Oil

E—
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Oxidative Effect of Kojic Acid on
Botanical Emollients

Jojoba Esters 60

Jojoba Esters 15

Sesame Qil

Palm Qil

Macadamia Oil

Hybrid Sunflower Oil

Tocopherols

Traditional Sunflower Oil

Kojie Acid + Tocopherols

Almond Oil

0 50 100 150 200 250
OSI Value (hours)
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Oxidative Effect of Magnesium Ascorbyl
Phosphate on Botanical Emollients

Jojoba Esters 60

Jojoba Esters 15

Palm Oil
Macadamia Oil
Hybrid Sunflower Oil>

Traditional Sunflower Oil

Almond Oil

OSI Value (hours)
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Summary
Arbutin (7%)

The Best Emollients Tested:
+Jojoba Esters 60
eMacadamia Oil
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FLORATECH

Summary

Kojic Acid (1%)

The Best Emollients Tested:
+Jojoba Esters 60
eMacadamia Oil
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Summary

Magnesium Ascorbyl Phosphate (3%)

The Best Emollients Tested:
eJojoba Esters 60
eMacadamia Oil
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Summary

THE BEST PERFORMERS: ***
Jojoba Esters - 60 **

Jojoba Esters - 15
Hybrid Sunflower Oil
Macadamia Nut Oil
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Summary

GOOD PERFORMANCE: %ﬁ

Palm Oil
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Summary

MARGINAL PERFORMANCE: \\

Sesame Oil *
Almond Oil

Traditional Sunflower Oil
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Sunscreens

S W
COCHng(gIIz)sCHs — COCHCH(CHy):CH;
2CH3 O CN  CHCH;
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H;C CH,CH; 0
i
Octyl Dimethyl PABA i it
2 3

0 Octyl Methoxycinnamate
O -
é Benzophenone C4H90€H3
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Octyl Salicylate

Trad. Sunflower Oil

Sesame Oil

Paim Oil

Mineral Oil

Macadansia Oil

Hybrid Sunflower Oil

Almond Ol
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Octyl Dimethyl PABA
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Octocrylene

FLORATECH
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The Nefural Salution
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Benzophenone

Trad. Sunflower Oil

Sesame Oil

Palm Oil

OSI Hours

e
B
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Butyl Methoxydibenzoylmethane
(Parsol1789)

Trad. Sunflower Oil

Sesame Oil

Palm Oil

Mineral Oil

Macadamia Oil

Hybrid Sunflower Oil

Almond Oil
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Octyl Methoxycinnamate
(Parsol MCX)

Trad. Sunflower Oil

Sesame Oil

PalmOil

Mineral Oil

Macadamia Ofl

Hybrid Suflower Oil

Almond Oil
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Effect of Sunscreens on OS]

[ Octyl Salicylate
B Octyl Dimethyl PABA
B Octocrylene

Bl Benzophenone

I Parsol 1789

B OMO Cinnamate
B No Additives

Trad Sunflower

Sesame Oil

Palm Qil

Mineral Oil

Macadamia Qil

Hybrid Sunflower Oil

Almond Oil

i
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OXIDATIVE STABILITY OF BOTANICAL EMOLLIENTS IN THE

PRESENCE OF COSMETIC “ACTIVES”

53

ADDITIVES ; ; : S
1000ppm Tocapherols oo L o £ ¥ v E A
10% TiO2 A i L GEy Pt
|10% 200 i -
{10% Iron Oxides v :
1% Kofio Acid___ s
7% Arbutin v
2% Salicylic Acid v = v
5% Malic Acid v 4
3% Mg Aseorbyl Phosphate s

OSI HOURS
EMOLUIENTS @ea) A 2
Almond Ol 153l ss ] 65| #¢ | 00| 48 | 550 23 | 48 | 43 33 | 43
Traditional Sunflower Oil 2% | 41 _§ 43 5.4 2 | 20 17 i e L O £ 1.9 L1 0.6
Hybrid Sunflower Oil 317 | %92 | 845 | 537 | 342 | 660 | 565 | 707 | 971 | 503 | 894 | 826
Macadamia Oil 210 11036 |2031 | 365 | 419 |1142 |1005 ]1202 {1486 |1012 | 28.1 11209
Palm Oil 213 | 306 | 420 | 270 | 170 | 477 | 403 | 427 | 600 | 459 | 708 | 534 ‘
Sesame Seed Ol g6 -9k ) aze | are § selb as S gk Foaar |oaky L 89 J g4 L izl
Tojoba Esters 15 343 | 790 |1343 | 151 | o8 | 992 | 496 | 245 }1063 | 845 [1107 | 628
Jojoba Esters 60 1750 |2251 |3000 | 873 | 808 |2500 | 945 | 465 | 239 [1703 | 163 |1752

Table 6
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