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Abstract : Provitamin Bs liquid crystal (PVBs-LC) was the new emulsion system to
enhance moisturizing activity on the skin. In this study, it should be mentioned that
PVB5-LC could be prepared with the main compound of hydrogenated lecithin (HL) in
oil-in water (O/W) emulsion. The key ingredient of humectants was contained 2% of
provitamin Bs (PVBs) into the PVBs-L.C. The best suitable compositions of PVBs-LC were
made from 4.0 wt% of HL, 4.0 wt% of cetostearyl alcohol (CSA) as emulsifier and gelling
agent, 3.0 wt% of 1,3-butylene glycol (1,3-BG) and 2.0 wt% of glycerin as moisturizers,
3.0 wt% of cyclomethicone (CMC), 3.0 wt% of isononyl isononanoate (ININ), 3.0 wt% of
capric/caprylic triglyceride (CCTG), 3.0 wt% of macadamia nut oil (MNO) as emollients.
As the analytical result of PVBs-LC, it could know that the distribution range of particle
size was 0.14 to 1237 m level (mean size 3.24 m). It was certified the multi lamellar
phase around the droplet of liquid crystal when observed the droplet particles through a
polarization microscope. And it clinically was tested the effectiveness of moisturizing
activity (in-vive) compared with control sample (O/W emulsion). The effectiveness of
moisturizing activity of PVBs-LC with Skincon-200EX after 6 hours went up 49.0%
(p<0.05, n=20) whereas the effectiveness of moisturizing activity of generally O/W
emulsion cream was 25.7% (p<005, n=20). Also, in case of Comeometer CM-825, the
moisturizing activity of PVBs-LC after 6 hours rose 36.6% (p<0.05, n=20) whereas the
effectiveness of moisturizing activity of generally O/W emulsion cream was 10.8%.
Therefore, it was known that the effectiveness moisturizing activity of PVBs-LC with HL
was remarkably superior compared with O/W emulsion cream.
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Table 1. Composition of PVB5-LC with HL in Oil-in-Water Emulsion System

Classification Ingredients Content (wt%)
PVB5-LC1 O/WEC2
Hydrogenated lecithin (HL) 4.00 -
1,3-Butylene glycol (1,3-BG) 3.00 3.00
(A) Glycerin 2.00 2.00
Water phase Provitamin B5 (PVB5) 2.00 -
Carbomer (10% soln.) 10.00 10.00
D.I water a.s. d.S.
Polysorbate 60 (PS60) - 4.00
Carprylic/carpric triglycerides (CCTG) 3.00 3.00
B) Isononyl! isononanoate (ININ) 2.00 2.00
Oil phase Macadamia nut oil (MNO) 3.00 3.00
Cyclomethicone (CMC) 3.00 3.00
Cetostearyl alcohol (CSA) 4.00 4.00
Cholesterol (CS) 0.10 0.10
() Triethanolamine (TEA) 0.10 0.10
Neutralization DI water 1.00 1.00
(D) Vitamin E acetate (VEA) 0.10 0.10
Additive ’ )
Total to 100.00 to 100.00

' PVB5-LC : provitamin Bs liquid crystal, * O/WEC: oil-in-water emulsion cream
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(A) Water phase
at 75~78°C

Dissolution

l

(B) Qil phase

1st Emulsification

¢— at 75~78°C

l at 75~78°C for 3min, H/M:3,000rpm

(C) Neutralization

at 75~78°C >

2nd Emulsification

at 75~78°C for 3min, H/M:3,000rpm

Mixing

—— (D) Additives

at 45°C

A\ 4

Cooling

¢ to 30°C

PVBs-LC

Fig. 1. The manufacturing method of PVBs-LC with
HL and O/W emulsion cream with PS60.
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(a) Hydrogenated lecithin
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(b) Provitamin B5

Fig. 2. Diagrams of the molecular structure
for key ingredients (a), hydrogenated
lecithin and (b), provitamin B5
(d-panthenol).
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Fig. 3. Droplet structure of the PVB5-LC
compared with O/W emulsion cream;
(a), micelles in O/W emulsion
system with PS60, (b), liquid crystal
system in oil droplets with HL.
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Fig. 4. The microphotograph of O/W emulsion
cream, max. X 400 ; The range of
particle size was 0.3 to 100 m (mean
size 32.3 m).

(b)

Fig. 5. The microphotograph of the polarizing
light for containing PVBs into the
formative liquid crystal;, (a) max. X
400 (mean size ; 324 m) and (b)
max. X 2,400 with 4% of HL.
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(a) Hydrophilic group

(b) Hydrophobic group

ﬁ hydrogenated lecithin

? fatty alcohol

? polyol group

Fig. 6. The molecular structure for PVB5-LC constituted multi lamellar layer. h}{drophilic
group ; included provitamin B5 by using glycerin and 1,3-BG, (b) hydrophobic group;
contained emollient oils.

Q3 ( Cumulative values ) / %

100 in volume / undersize
A /><
/

y
H
. /
/ il
/AL
20 "\\ }/
// ,/ ,,>;»€~*“ /
/ﬁ'//x \"-'4.. LT \(
g ) "o 1?%1 70007 ¥
oo x ( Diameter ) / Hm S0

Fig. 7. Distribution of oil droplet size of PVB5-LC compared with O/W emulsion.

(a); range of PVB5-LC 0.14712.3m (mean size : 3.241.24 m),
(b); range of O/W emulsion cream 0.17154.3 m (mean size : 32.35.67 m).
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Moisturizing activity
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o

before 1 3 6
Time change (hr)

Fig. 8. Moisturizing activity of the on
PVBs-LC  compared with O/W
emulsion cream by Skincon 200 EX
(n=20, *p<0.05).
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