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Recent advances in lamellar liquid crystal emulsification methods
encapsulating natural active substances for functional cosmetics
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Abstract: Due to the high similarity with the lipid layer between human skin keratinocytes, functional
cosmetics with layered liquid crystal structure prepared by liquid crystal emulsification technology encapsulating
natural active substances have become a hot research topic in recent years. This type of functional cosmetic often
has a fresh and natural skin feel, excellent skin barrier repair function and efficient moisturizing effect, etc.,
showing great potential in cosmetic application. However, the present research on the application of liquid crystal
emulsification technology to functional cosmetics is still in the initial stage, and there are fewer relevant reports
with reference values. Based on the mentioned above, this review provides a comprehensive summary of
functional cosmetics with layered liquid crystal structures prepared by liquid crystal emulsification technology
from the following aspects: the structure of human skin, the composition of lamellar liquid crystal, the advantages
of liquid crystal emulsification technology containing natural active substances used in the field of functional
cosmetics, the preparation process, main components, influencing factors during the preparation and the market
functional cosmetics with lamellar liquid crystal structure. Finally, the prospect of the application of liquid crystal

emulsification technology in functional cosmetics is presented, to provide useful references for those engaged in
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the research of liquid crystal emulsification technology-related functional cosmetics.

Key words: functional cosmetics; liquid crystal emulsification method; lamellar liquid crystal; natural active

substance
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Figure 1 The structure of human skin and the construction of extracellular lipids. A: Different layers of human epidermis; B: Composition

of stratum corneum
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Figure 2 Different aggregation states of amphiphilic lipids in aqueous solutions. A: Lamellar liquid crystal; B: Hexagonal crystal; C:

Cubic crystal
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Figure 3 The structure of spherical lamellar liquid crystal
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Figure 4 The water evaporation process in stratum corneum of

human skin
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Figure 6 Schematic illustration for preparing cosmetics with lamellar crystal liquid structure
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Tabel 1 Ingredients of cosmetics with lamellar liquid crystals. CAS: Chemical abstracts service
Ingredient Category Name CAS number
Oil Synthetic oil Squalane 111-01-3
Synthetic oil GTCC 65381-09-1
Synthetic oil IPP 142-91-6
Synthetic oil Silicone oil 63148-62-9
Mineral oil Liquid paraffin 8012-95-1
Mineral oil Vaseline 8009-03-8
Mineral oil Ceresin wax 8002-74-2
Mineral oil Ozocerite 12198-93-5
Mineral oil Microcrystalline wax 8001-75-0
Vegetable oil Olive oil 8001-25-0
Vegetable oil Shea butter 68424-60-2
Vegetable oil Lauric acid 143-07-7
Vegetable oil Myristate 544-63-8
Vegetable oil Palmitic acid 57-10-3
Vegetable oil Stearin 111-61-5
Vegetable oil Oleic acid 112-80-1
Vegetable oil Linoleic acid 60-33-3
Animal oil Lanolin 8006-54-0
Animal oil Triglyceride 538-24-9
Polymer Inorganic water-soluble polymer Aluminum magnesium silicate 12511-31-8
Inorganic water-soluble polymer Sodium magnesium silicate 53320-86-8
Organic semi synthetic polymers Carboxymethyl cellulose 9000-11-7
Organic semi synthetic polymers Hydroxyethyl cellulose 9004-62-0
Organic semi synthetic polymers Hydroxypropyl cellulose 9004-64-2
Organic semi synthetic polymers Aluminum starch octenylsuccinate 9087-61-0
Organic synthetic polymer Polyethylene glycol 25322-68-3
Organic synthetic polymer Polyvinylpyrrolidone 9003-39-8
Organic synthetic polymer Carbomer 54182-57-9
Organic synthetic polymer Polyacrylamide 9003-05-8
Organic natural polymer Xanthan gum 11138-66-2
Organic natural polymer Guar gum 9000-30-0
Preservative Nipagin esters Methyl hydroxybenzoate 99-76-3
Nipagin esters Ethylparaben 120-47-8
Nipagin esters Propylparaben 94-13-3
Nipagin esters Butylparaben 94-26-8
- Sodium benzoate 532-32-1
DMDM hydantoin 6440-58-0
Imidazolidinyl urea 39236-46-9
Pentanediol 5343-92-0
Hexanediol 629-11-8
Octanediol 629-41-4
Co-emulsifier - Glycerine 56-81-5
Cetyl alcohol”"?*! 36653-82-4
Octadecanol®>**! 112-92-5
Cetostearyl alcohol* 67762-27-0
Sodium hydrogen N-(1-oxooctadecyl)-L-glutamate!"®! 79811-24-8
Sodium dodecyl sulfate!®! 151-21-3
Humectant - Glycerine 56-81-5
Propylene glycol 57-55-6
1,3-Butanediol 107-88-0
Polyethylene glycol 25322-68-3
Sorbitol 50-70-4
Lactic acid & sodium lactate 50-21-5; 72-17-3
Sodium PCA-Na 28874-51-3
Sodium hyaluronate 9067-32-7
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Figure 7 Schematic display of reduced aggregation of liquid

crystal droplets by applying 3-dimensional hydrophilic polymer
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Tabel 2 Summary of different categories of liquid crystal emulsifiers. INCI: International nomenclature cosmetic ingredient

Category Trade name Supplier

INCI name

Alkyl Montanov™68!"%16*! SEPPIC

polyglucosides Montanov™g20" 1162 SEPPIC
Montanov™202!*!¢! SEPPIC
Montanoy™ML!16:23) SEPPIC
Montanov ™S4 SEPPIC
Emulgin VL 75710 Cognis
Tego care CG907'*! Evonik

Giga emulgin S-68*!
Chemical glutamate
EmulgadePL68/50'%1¢% BASF

Cetearyl alcohol & cetearyl glucoside

Cetearyl alcohol & coco glucoside

Arachidyl alcohol & 1-docosanol & arachidyl glucoside

C14-20 Alcohols & C12-20 alkyl glucoside

Coco glucoside & coconut alcohol

Lauryl glucoside & polyglyceryl-2 dipolyhydroxystearate & glycerine

Cetearyl glucoside

Giga Fine Cetearyl glucoside & cetearyl alcohol & sodium hydrogen N-(1-oxooctadecyl)-L-

Cetearyl glucoside & cetearyl alcohol
NIKKOL 1-Docosanol & stearyl alcohol & PEG-20 soy sterol & cetyl alcohol & glyceryl stearate
Monoglyceride & 1-docosanol & palmitic acid & stearic acid & lecithin & dodecyl

alcohol & 1-tetradecanol

Lecithins Nikkomulese LC'%*!
Prolipid 141" Ashland
Sucrose esters  Eumulgin sucro!™'*'** BASF
Arlatone 2121710161 Croda
Oliderm O/W 10" Sethic
Olive esters Oliven 1000"'¢%! B&T
OLIVEM 1000K"*! B&T
Phosphate esters Sensanov WR!"'*!¢] SEPPIC
AMPHISOL"K"® DSM
Stearyls Biobase S"'*' OTC
Nikkol Nikkomulese 417'**! Nikko
Eumulgin SG'*'¢>*! Cognis

Sucrose polystearate & hydrogenated polyisobutene

Sorbitan stearate & sucrose cocoate

Sucrose stearate ester & cetearyl alcohol & olea europaea

Cetearyl olivate & sorbitan olivate

Ethoxylated cetyl stearyl alcohol

C20-22 Alkyl phosphate & C20-22 alcohols

Potassium cetyl phosphate

Glyceryl stearate & cetearyl alcohol & sodium stearyl lactate
1-Docosanol & polyglyceryl-10 pentastearate & sodium stearyl lactate
Sodium hydrogen N-(1-oxooctadecyl)-L-glutamate
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Tabel 3 Listed skincare products prepared by liquid crystal emulsification method

Brand Trade name Origin Active ingredient Application
CeraVe CeraVe Smoothing Cream US  Ceramide Moisturizing and repairing skin
barriers
POLA POLA B.A GRANDLUXE II N JP  Cinnamon extract, clove flower extract, Luffa ~ Improving skin elasticity
fruit extract, Rosa roxburghii fruit extract
4-Butylresorcinol Whitening
Mongolian artemisia leaf extract Moisturizing
Loquat leaf extract Anti-radiation
Astragalus extract Anti-glycation
LEGEND Legend Age Eye Cream CN  Pro-xylane Reducing wrinkles around eyes
AGE Palmitoyl pentapeptide-4, acetyl hexapeptide-8 Reducing wrinkles around eyes
CMM Royal Age Cream CN  Polygonum bistorta root extract, Fuscoporia Repairing skin barriers
obliqua extract
Milk thistle extract Antioxidation
Tequila leaf extract Moisturizing
SynerHerb ~ SYNERHERB FLAXSEED CN Linseed oil Repairing skin damage
MICROCRYSTAL EMULSION Vitamin E Moisturizing
Sodium hyaluronate Maintain skin moisture and radiance
FAN Gentle Cleaning Foam CN  Musseladhesiveprotein, fibronectin Repairing skin damage, antioxidation
BEAUTY Asiaticoside, purslane extract Removing heat and dampness,
DIARY detoxication, relieving swelling
UNISKIN UNI SKIN REVITAL CREAM CN  Provitamin B5 Moisturizing, anti-inflammatory
YOUNG CERAMELA FIRMING & CN  Pro-xylane, rhodococcus pluvialis extract Antioxidation
SCENT REVITALIZING ESSENTIAL Provitamin B5 Moisturizing, anti-inflammatory
LOTION
WISH LIST Cymbidium Revitalizing Essence CN Nicotinamide Whitening, anti-inflammatory
Water Cymbidium extract Reducing facial wrinkles
Ectoin Repairing skin damage, moisturizing
NICEMIX  GENTLE SOOTHING CN Chlamydomonas nivalis extract Antioxidation
MOISTURIZING CREAM Succinic acid Reducing facial wrinkles
FARBERLY GLAZE TIME CREAM CN  Ginkgo biloba extract Antioxidation
Coenzyme A Moisturizing
YOGAN Comforting & Repairing Emulsion CN  Sodium hyaluronate Moisturizing

Ceramide

Repairing skin barriers
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