Synthesis of biobased rheology modifiers for cosmetic applications
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Q¢ Context

°

?E? Organo-gelators are mainly used in cosmetic applications due to their ability to
enhance the stability, texture, and delivery properties of active ingredients?.

Q% They are used In a variety of personal care products to create gelled formulations
(lipstick, sunscreen, lotions...). They are an alternative to traditional thickeners and

What is an organogelator?

Organo-gelators are compounds capable of immaobilizing organic liquids into semi-solid, gel-like
structures through self-assembly?.

The organogel successful formation
depends on the organic phase,
temperature, process time and
characteristics of the gelling
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emulsifiers?. molecules Organic solvent
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Biobased traditional thickeners? : v 7
QF Lecithin QF Fatty acids and fatty alcohol Synthesis of an organo-gelator
QF Glyceryl fatty acid esters QF Vegetable waxes QF Transparency QF 100% biobased
S Sorbitan-derived esters J ()j oba oll S Gelation of the oil phase  Sf” Jojoba derivative
But ... (Simmondsia chinensis) T et el it
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multiple ingredients, even if none act as gelators individually using weakly (x-1 stacking) Ex. Stilbenes
A A interacting molecules flavonoids eugenol...
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Structure and composition? A " Use of virgin or refined oil?
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It does not compete with food resources (s/cm=t(temps))
36 C 1-2 Its annual global production is estimated at 18,000 metric tons? | = 9022
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Fatty alcohol

Wax esters
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[-sitosterol)

Chemical functionalization of jojoba oil double bonds

1ststep: epoxidation 2nd step: epoxide ring-opening

O
_ M Formic acid/H,0, W M BnOH / HBF 4 50%,,
6 m O n 6 50°C / 27h 6 O n = 6 80°C/ N,/ 1h

QF “Green conditions” reaction (7 MCPBA or Oxone®)

QF The reactivity of oxiranes allows for multiple ring-opening pathways

Qf Not colored product
w Reaction monitoring by *H NMR (CDCI; 400 MHz) spectroscopy*
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- DB, amount of double bonds of the starting material, DB: amount of Time (min)
double bond during the reaction time Kinetics of double bond conversion to epoxide
- Signals at 5.36 ppm: olefinic protons [-CH=CH-] (J4H), 2.90 ppm: epoxy over time by *H NMR

group [-CHOCH-] (J4H), 2.32 ppm: a-carbonyl protons [-COCH,CH,] (]2H)
« Inversion tube test »

3rdstep: gel preparation
qg_ — qg_ — ﬂg_ —
Organic solvent 1o T
Vomgamegeery  — 0 0 = == _
20%wt of organogelator in
- Apricot Kernel oil
Conclusion

The model study clarified the chemical behavior of Jojoba oll, in particular its epoxidation and
subsequent benzylation via epoxide ring-opening.

QF This strategy allows the introduction of polar functions (hydroxyl, ester, etc.) that can enhance
Intermolecular interactions and, consequently, the viscosity of the final product (gel formation).
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Side reactions (2,C,D) due to oxirane ring-opening with HO-R
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IDENTIFICATION OF SIDE PRODUCTS: liquid chromatography-mass spectroscopy (LC-TOF MS ES+)
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I Column: Biphenyl 50 x 2.1 mm /A: H2O + 0.1% FA, B: ACN + 0.1% FA, flow
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D: Ester hydrolysis

rate: 0.5 mL/min /Gradient: from 0 to 100% B in 5 min, then 2 min at 100% B

I
I Time  Molecule Identified Various benzylation products are observed for
(min) mass (M/z) molecule each wax esters type in jojoba oil
| " 547 7106 1BnO-30H38C
: 5.63 7476 ~ 1BnO-30H40C Benzylation was promoted by using a small
| S.11 775.7 1BnO-30H42C amount of catalyst and a low molar ratio of
. 594 8377 2Bn0-20H40C BNOH
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